Applicant :

Title

Y.S.CHANG & ASSOCIATES
K.P.0.BOX 136, SEQUL 110 KOREA

o

Member - AIPPL AP RA

Fax  (82-2) K=k

Phone 556 - B22~&~568 - 0461
Telex  : 24928(YS!

FILE COPY
R HEHE ‘"—5_1 7

Kind of Protection : PATENT
NOVO NORDISK A/S

a Lipolytic Enzyne

CHANG) :

: A Method of Preparing a Variant of

Dotument fileg

Filing Date

Kor. Appln. No.

Application
RS

August 22, 1996

96-704602

Petition for Exam

HRTESRD

Power of Attumey

ZER.

‘September 3, 1996

Prierlly focement
LB ERE

Argument

RS

Amendment

HEIES

Printsd Matter

- BEBIRKH -

Appeal
HEBHEARS

Your Ref.No.

4153.204-KR, LiAS/KHgh

Our Ref.No.

DK-6P-0825

RRHEBFEREBN
B Seoul{LPIBA 1. B 1362

BEST AVAILABLE COPY

NZAS-0018666 7%



[ TRANSLATION |

Please be advised that the follbwing Application Number has been assigned 1o this case by the Korean
Industrial Property Office as below :

NOTICE OF APPLICATION NUMBER

(PCT).
TO * Y.S.Chang, Attorney . Date:  September 12, 1996
Appln. Date :  February 22, 1995 Appln. No.: KPA No. 96-704602
Applicant Novo Nordisk A/S Request for Exam.: (yes, no
Request for Eatlier Laying Open : (yes, no)
Filing Date of :  August 22, 1996 Commissioner
the Translation Korean Industrial Property Office
Remarks
1. (Order of Examinations) Patent or Ulility Model applications shall be d in the order of the date Requesting Examination with the
examination initisted only by formal Request. Design or trad k heations are tically ined ding to the fifing dafes.
2. {Regquest for E: ) The application shal) be d d withdrawa if the formal Requesi{Form No. 24 of the Patent Law Regulations) is
nol filed within $'years of the Korean filing dale for patents and 3 years for ulility models.
) Case - Official Fees for Requests for Examination

AR dal of Ch

Patent Application
Utility Model Application

Basic fee : US$9.00 Additional fee for cach claim in excess of one(1) : USS 22.00
Basic fee : USS 45.00, Additional lee for each claim in excess of onc(1) : USS 12,00

ges) When the address or name of the applicant is changed. a request for recording the change{ Form No. 4 of the Palml.
) must be i diately filed with the Korean Industrial Property Office.

Law Regulali

. (Payment of Official Fees) Payment of application or registration fees, cte. shall be made at any Korean National Treasory Bank in the of-

ficial form required by then Korean lidustrial Property Office : one of the receipts issued by the bank should be altached to the relevant

documents. Alternatively, a Postal Money Osder in the required may replace the bank pay and recenpt.
- (Refe ) For quésti: please the Inquiry Dcpartmment (Tel. 'S68-8150/64) or Application Department (Tel. 568 — 6079) of the
Korean Industrial Property Office.

- (Address of then Korean Industrial Property Office) 823-) Yeoksam-dong. Kangnam-ku. Scoul. 135-784, Korca.
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TRANSLATION

* PAPER PURSIANT T0 ARTICLES 201 aud 203 OF THE KOREAN PATENT LAT

Novo Nordisk A/S
Applicant Novo Allé
DK-2880 Bagsvard
Denmark
Attorney Y. S. Chang : Code of K020 .
J. S. Jeong Attorney K184
Allan Svendsen
Inventor(s) Ib Groth Clausen
Jens Sigurd Okkels
Mananne Thellersen
¢/o Novo Nordisk A/S
Novo Allé, DK-2880 Bagsvard
- Denmark
Title of A Method of Preparing a Variant of a Lipolytic Enzyme
Invention
International International
Applin. Number PCT/DK95/00079 Filing Date Feb. 22, 1995
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TRANSLATION

dof E Certified Document
Kind o Filing - Apph
Priority _ Country Appin. Date ' No. : not -
Claim , :  attached | attached
pursuant to - :
Art. 54of | _ .
thePatent | Denmark | Patent |Feb.22,1994 | 0217/04 )
We are filing this Application pursuant to
Articles 201 and 203 of the Patent Law.
August 22, 1996
Y. S. Chang
Patent Attorney
J. S Jeong
Patent Attorney
To : Commissioner
Korean Industrial Property Office
Attached Documents

1. Paper and Translations of Specification, Claims, -

Abstract and Drawings A ‘ Each 3 copies
. Power of Attorney with its Translation (will be filed)
3. Translation of Priority Document (will be filed)
Translation of Amendment . Original, Duplicate Each 1 copy
Ooficati basic fee 20 pages W 20,000
Application additional fee 58 pages .| W 40,600
Official ' Priority
Filing Priority Claiming fee A Application : W 18,000
Charges . 1 case
Request for Examination fee claim
Total | ' W 78,600
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AAFdHaA] WA Az

T Zhchst Mo

4 1%2& pYESHLY A% A zolm,

Al 25€ Eehaol= pAOlY M@ Axel:,

A 3=& ER2ul= pAHLY A @ Axolm, B

A 4% R 5EE £ 299 HolAE disse gAY -‘:‘}.%015}.

2o Mg dy

) o] Ro

2 d9e 2@ AR ase] HolH Ay 2 3 gy o3 AzE Wolx)
o 3’&"& Rolct. 0T, & 95 2 ¥y o8 dusss DNA TRE,
DNA FZ &2 o|Fojxls 2y HE S SFAE R WolA2 o]FolAE A4 A
Ex A 248 #3 Rojoh

Bl o] y

T AR HRLE AAEL, 3 98 @ gE YE2YE Y £ gy 92g
AR AY ROz AFg o] b |

A& EoM, B3 V14 AnAlt AARLEZ Ao o
22i¢ 2%As) 2= EP 258 0689 EP 305 216) 7149 Humicola lanuginosa
234, EP 238 023¢) 714 Rhizomucor michei 253, EP 214 761] ﬂsé

C. antarctica 2|34 A £= Bs} 22 C. antarctica 2]9%}4 & Candida )3},
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7}& 49 P. cepacia 2|34 & Pseudomonas &)%), B. subtilis alﬁ}lﬂ(Da&ois et al,
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solani pisi(WO 90/004460) 7| ¢ )2 e H58 FHUAS Tag. |
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Eo) P 4% Tol, WO 02/0529% 4% sk HA QAT HAo]
238 oA ARG Fold, 5 2e-A9E w9 ustd Aue 4de
2E eisiAl wolAE ANGT  BY FAMFoZT B uae A9 W Y2
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A3 2ARE 719 23 2 3 vUdA 71280,
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2 299 a9 Al ool4 498 $3AERE 2aan.

¥ 29l E02 3498 DNA 72EE 23 AZE 24 98, DNA 728
Et 48z JARBE ATl WolA AZo) £2o] He 2P
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A AFehe ol BF Aol |
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2o A Mo
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GE S°lDNA Nde N9 £2 9= Aoz A5t 471020 DNA Er
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(AR} $8¢ 29 EE DA AYRAAA(LE20] B NAYus} #83t
%L 399 o}nla—f‘r E= DNA M9€ 7122 39 xﬂzﬂ CH AT EB.Q.EJE
dA%e E4s), WEE YupA B4 2o AARNRYL BARE 222 4,
WEE 2 AARAL0] sl AR BAS) g4 BMPL Az 2Ee
dese Aol

CDNA E& A Solnaelzse & 2o B 9y = AdRH AL
UESAE DNA HdE A5t MA@ $UL 2 Bae) DNA E= obvjxst
Ndg 7122 39 AZE 559 2AYIFITALEE FYL ALHE Seniaa
AALSECRS Aol A% Rold, A8 g°l, PCRE US 53 } 46832005
EE RK Saiki St al, (1988)) 98 714® 71€8 AH4sfo] %-83% 4 9.

Aoz, 2ALE ASHIAE DNA 44e $YY ET 7%, A8 Beaucage
R Caruthersell o3} 7]&9 X AXolugE “3'3(1981), T+ MatthesS-(et al, 1984)of
g8 148 Wl o Gl a8 A= & 9o
E2XRYE W}e] BtA, SADRSUALE=E JFE9 S DNA #47)A
w49z, AA=, AUYYD, AAA AFE WA TEBAG,

AZYoz, REAE dE83tE DNA Md2 (HZE g2) 4, A == cDNA
710 @l 22710 WA 2ase Y23 A4 DNA 449 e 22
W33t 9Ee dA%e =M AW, TYY A% R YU, UL 44 L DNA
= £39 A% L DNA 71%14 DNAZRE Mzd 4 sl

dold sawolgu

2 g wye) ¢ (a)e] uie ARY 2 AP AALE FEetE DNA 49
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299 + A
g5, AH SAWIHRE WYY UM T= HUY SARFBAY AL,
AP ST E =] ALG, £ DNA ME2 PCR T4 SQdojgug wy
st Aol fa) 499 £ A% HPY, Y)Y SANIFRE o]E EaAMo| G s
| 2] Agel I 499 += Yok

Euol 4 AL A8 S0] Hol, sl (ransversion), 4 9 (inversion), £2ALY,
24, YWEE AYE FEFE 2D & A

B 23 4o P Y EE BN SAWFRAY dE AHUV)
24}, =8 0ka, N-o)Y-N'-U E2-N-U E2 2 FolJ(MNNG), O-ojd sl=24)
ok, o, A YUIRL TUO E(EMS), FoIFUIES TSN, L wIgoHE
SAAE T

I HAE AET SAWIFLE HYHo2 AW F2o] Yoyl
A9 zAslA MUP 5 Qol# A EAM EAWolY THAE FEshabe -
DNA 49¢ Westn, Yste 4Ue 2= SAvolE DNAZ Hdsto =i Aggo.

SeUolel e nrBAen=s Asd 04 489 @ LdunEAeHE
WAIE Ut AN 2ARSBASEC) B4 FU A -2 b2ae
HEZ £9 g% Aneld ° 4 Utk 59 £X adoge 287 g o] At
A 2EL AT + Y= 4499 45 Ak 9 £ 2%gd eAnnEdL
He Sl PCR, LCR £+ ol DNA ¥2wi2tdl 2 ell48 Agste ofw
A8 712 o8 AReNa A% ¥EAGE DNAZ #49 4 2ok

PCR %4 SdWol§eo] ALRY o, ® AARAELE Fsosie sgHoz
AYFAY oY niAAY #4248 FRAESY FR GAYL ZAANE 22

3tofl Al PCRE AlZ1th(Deshler 1992, Leung et al. 1989).
- 7 -
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E. Coli (Fowler et al. 1974), S. cereviciae EE o® O-& vl E §7)39 S0
FFE 4830 RAAE PR SPAvcE SdW0] FFRE YRR,
Eetanjog e SYW0]l ZFE 4FA7T SA¥e) 2T vy
F2nog RPN NALARLE F533E DNAS) ojd Eaduo) g
A4E 4 Atk clol EQWOIE FRAnsE $Y 47142 YAAvD & Qo

S@uol# 2 DNA A9 Halshl = qarRELS 2dse §oM2 2y
AzE A% E= DNA olnadd E48 4 U, WetoZ, DNA Ade
Zetanls £ v oA go] AP Welod) EAY 4 Uw, ojRE 2 AN
sQelR2AS oA MFAAY 234 Fo AJe) L2AY £E Yob.

E¢ SIAWolFLY DNAE SFAXY msou.wxmq EE AEd 2dg Yo
EAToZA A7) Aol 2/ + 9o}
AFHoz, FAMo4UY DNAE £21¥ %Y +5 ok Y4 S0 H2 L
¥75)= DNA H9e vh@ a4 cDNA = % DNA A24o] osl¥ Fojch.
o8 Aol ¢d BA®) E+ 2324 YA QW] HA Sddolg
DNA 49& $EA71E el BAR 45 A5
2B FEE o] JleRoplNe] FAY PHol wetd Mg & A=, WA uP
Y PYE ZAL 9 DNA & oprlxdt AdS 7)22 AzY K3 geEe
ANAE AHgsE PCR B4 FEolr},

EAWOI YA} MY E= A7 =2AY thgo] ELWold DNAE 2ol

doluhs A& &3 xUstelN DNA AE9 S AU F3d &F AXES Qg

ez dddy. °l A& A8 AH8E SFAXE Y42 HAejo) A

L. E9¥°l¥ DNA MYz HAAGHY A, £= EQAWoI AL HSdel Ra2E

dE3}ste DNA HE € Ad AY + Ao
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A%Q SFMZS A€ thgo) FolAk.  EANolW DNA HIL olRs vas
H43 7152 FIRHE DNA NS o THY 2% oo,

A7) @A ©44 AFE 2324 J1Fe 2A2950 A9 Ao o)y Aot
e oW ojgls AVHA YT Dol e FAY A24) B Ay
S8, 93 23§22 Baolecl U 2TRAN BEA A AFAS FoEY
A A AT 222 47 $5 AE Fol4 WAL AVY Y5E 2E wolAE
AH2E Ao2 428d. A AtAs BASl AL $9 Ve oee uE
ARS2ZVEY ATHD B AALRBAL B9 BEBI g2a0.

Mol A7 AU e e A EE A HEE 4850 Dad o Sess
Sheh Ze oW £UY 4 AT uARAE A4 Are wolex, sole4,
P14, ¥4 oled E& FBY AVBYACIT.  wojey AuBYAY o=
F2¢ ASHAIEE TYHT, o124 AVTAAY ot LAS, QUSHo|E
222 A5AEHIE S2 Fyac

B3], voj24 AVYYA 2L | E Ao (o] R e AZFYE A2 Dobanol®
o SIThel Ghe AN UAE AUE A9 H5el BAY Hom e

BA© 232092 thg Weo] 7128 £ U RA¥e g0z B A5
de:

YYE TUVOIY AULARLE FHY & At GBS I A 9 540
Bolsi7lo A9 2AAN MR, ol WAL RUA DAY BY Yejs 2 g
A AURY AW SAL YIE T Bz oles JdF¥HE 221 A
UAEE A Beo) g3 AT Ge @ Geo, PTIEY Rug Giz
L OIRAE HeA BelE o) 4RE iRl SuA Bezry Laud

AA e okt A4 b 23998 B §32 e Beo] S
- g -
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Hgate o4 22US gABt

I&-84¢ 2t AL9E o 4880 YU £= Yszassage
JW vy FHLAS @ 5 A% LY FA9 T2UE AUE 4% QHE 48
Sol 4E2~ opAHOIE EE Durapore™ 2 2L APFE AHAo] YA
EE A& oF YHE © + Ao DHE 2299 438 + At od zhozs
QuIN2 Y ¢ YAY = BB J2ER) AL 5 Aok

E2¥4e 98, 9%, U9, pH AN}, R-FVE E= 12840 2 Jo
W ke FA9 sledl o8 Aag 5 Ao

dese HYEL 48T ol WA, AR, Feolaolrls, AR, A3,
4 e oW 23A; Er 2YARS ok 28 A4 239 + Aok

YstA BYL €8 YR Y FE F=RE XA} Y02 Brilliant green,
Rhodamine B ¥+ Sudan Blackel ¢]3j 7&3%% T ok
AAE AN A5 Be T AAEATLS WolHE #37) s1g 2329 Aze
488 EGTA, EDTA, Hlole4 Tt 2oled ARNBAA, Qa4 pH, == x4
249 47 a%;m%s;_ams}ex 2ge2 om MA 24EY + U
g wws ug waue) AgFE 232y 7@ ek 4A E= A3ayge
A2 Ago] $ISE 49" £ Y.

€T, Folsh WX BN FAHA S50 sl g 22, 279
LE R4S e 4 AnAol g8l 23y R BAY & Ach

oJAe Wgel pHEABES pH )] B3l AFFoZAR 4AY 5 Un YES
BHA BE RGO we LEAN NIY 4 ot

BAANA BUE SFALE 47 BA@-OA4 B @ vhst 2& SPo)

TS, clAg FA™ Y Mol 2 ARy o YA 4Y J1F L ALPo2H

-10_
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HestAl dolde 35S A ¢ £5 A |

GAlc)NM HHE SFHIE NPEH L4 o)y Hl-if»ﬂ A3 AH8dE & Ao
ez, Ao ?}ii}ﬁf-‘e DNAE A&, A2 SFAXE ﬁﬂﬂ"i Ae
"2 2R WolAe] B@rolgte MZ o dofA Frle] si2 W W$He] AL o
FTAXZRE FAstn EohE HFY SFHATA AT £ Ao

Z259 ddH SAMoF®

2190l gy g SAvolFee BA9 B AyEaasel A% s
ARG F A olHE AFBo), TA0) oW s} BAe] Fojz Yol ] 53
FTAY Aoz FASUL W FAL 4 Y7, MAGY ANY HAL 2= WoHS
HAeE Aoz JdAd. 2 Y9 TaLe) 3AP2I %R HLel i
Bl W BE FAY & ot

F&3E JoH sddol ke 4718 vt Zo] PCR U4 SABolRY e
E: o XopolH FAE o@ UE s2e g0z Bk A

Wetes WEE DNA Aol pye 4333 DNA MEL o850 Aga

Aeo] Adgozy 28 £ AZ, ololA B7] BEL 7] =99 S| H2

2 4l way ¥MYyY B AARNEL

l'll'

A71¢ vt Ze ARERBYE B

oAm mxd 4 du

AdeRELe A& A, jaeltA, FEYA L EAEARAS TPO
MRAAE, B AdRsase A9 YA 25 37 Adel YRS Futee

DNA ME9 dFolA 4498 T43td Yodd SAo)F 2o o3 Ay

_ll_
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28712 A32E 2T AdAE A%t B84 FA(AL AFM9) o= Brady
et al, 1990°1 93] 7l¢9)Y o B4 29E gzéamz el BW £x 3x(xg
A=(id) £= EB(fap)oln REHE ol FoiRE ol éasm_c}-
kA7t 48 W, FTPZE FYYLYS) WUt £ 2HES o)SHD, 25ty g
254 75 SRS 4 2 25 ALY J1AR BEAEGE 254 Eo]
BAL Y Serg AYR BTl |
ol B4 AW BYH} 22D Tilbeurgh et al. (1993)o] o8 o =)

2 299 22¢ 9iae, BY}A VEoAE UL "NA YR gram vz
d94ez px T2 Y2 o] ER W¥o] AANAY YRS YAFE obuln
2718 THHE A TR o WoE AnAY AW B W2 BNRY o
Ad4o2yy SAFAMYEES AL LANE A9 ALLHY G BE 250 AR
el vt 43a8o] BAY 4% 9o}

A4 AEde AFRaAc) wave) A7 7Y Bas AgEE A3 29

F2A AW 710 Y AFLAE FHVD. A o] AYRAE VAR Ser

200 HAD HY BY A54 HY B 29 Aep 4o st XE BHEx

G714 Ad F1AY 42t doldtkn Pzhac

259 39 2E AN A HEE JEEo, AP AR Tz age

g8 wEolY AL MY FRLYE YA AdYo.

284 % B4R A PEE 2424 WO /05299 £9 1 L 29) el i
2 24014 A3 =98 Humicola lanuginosa 21348 23 B2dE ofnxy

-Z7] 21-25, 36-38, 56-62, 81-98, 110—1]6, 144-147, 172-174, 199-213 ¥ 248-269¢]]

. S8 Aot olg I UstAle AQ 1A Alols] #BAse YEH 24

2ol AYE A22 so} BALYY.

_12_
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g AATAR2e 2 AYE gge
a) 3349 B 7Ee) 254 HHE AN,
b) 4Y Mol B4 $9 AQ Gee) 23 ovlxd 7)Y Ca-UAT Zaq
Wee £102 AVRE BVET,
O Mt sl AUe Bl AolE ¥ WA PE 2E WIS T
O BUAe Eele) SAUAN HoIE @ UAS 2= ASE o5 W2y
Aagozd F UYL == A4 Yo A 39
254 dEE Holk 10%9] AR P2 754 2= Ao s 2E @S
#3ro =M (Lee, B. ¥ Richards, F. M. 1971. Mol. Biol. 55 379-400) 71} =+ 4
WHFS olzshitel edAlY Aeold BuY FR2YY AvAD. B7] qg 9
223 e W79 Co-942 AR 1 FFL 249 AF 34 ToY.
2717 Me e 371E 7] 2gAA ol AF U2 Ao

z é?lel' E9HS7M54 e 25 (Connolly) Z22W& AHEsta Ak}

MRARAT Foskd o2 SRR 2 by As ¥ WEE 294

l

o 22 B AL DNA A2e) B2, Bt 7] IS 3 WEE 2549
Zep $9 RRo4 L9, |

B ¥ge) 03 ¥YsE B AARARAE o 71U RE @ & Aok
Wb EaE EHEE, 4, 425E Tt od ge 299 29 $ U5
2, $8E NAE 237 A4 2HE A% TAN $5 A4S ANFE Ao
2739 FAH 52Ut 4R Qo)A n vE Re] WA sFA s,

o 7AYoz, ¥ AAL#HAL DNA HEe 27, F A2 £& AT oz iy

. #EY 4 U0 42ESc|, DNA 492 deez¥H El5® 29 4 v,

olR & dEE0°], H lanuginosa 22 Humicola sp.8] @3, 4&5°], Rh. michei &

_13_
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Rhizomucor sp.8] @7, Rhizopus sp.2) @7, Candida sp.8l % &S] F. solani
pisi 22 Fusarium sp.8} @3, oJ&Eo] V. inaequalis Z€ Venturia spp-9} #F,
o &E9], C. gloeosporioides, £+ C. lagenarium 2& Colletotrichumn spp.8} #F,
4 &E°l, P. spinulosum £ P, camembertii & Penicillium spp.) #Z o]t}
ERAM "FEASBE BAY $7149) Fo| A BEN AAS ARY Mo
ohyeh, 22@ FF2YE 24 DNA Aol oAl 2497 45 DNA Adz
YAV 43 47140 44d BLE oo
7, of gol ¥4 WEE DNA Ses) DNA 429 98 FE855n A9
Aao GASE 5L = AAE sl o
2 AYEHELZH 55 BUYE AE ABE0| H lanuginosa F5 DSM 4109
2& H. lanuginosa®) 2FE9E 457b5 ¢ ARAol AL, £& Rh. mucors] 23,
EE C. antarctica®) @59 47) %49 2ol
RN AL ok, sl ofo)xat 717} H. lanuginosa 2 el
A5 BE ool AEZ o|RolAd, 7] AshAel oholst ALt HolE 705
EEA, @AY Y Aols] SUR AE2 A7), A4S HolE 7% 8056, 0%,
=& 05% 4F401TL, AYRHo 2 A7) ARAS} LAV olT WES 4]
AstA choleat N EE 47] S FEoGE DNA HEe /52 AzE
22w EALES GU3} TA%GE DNA Aol o F2ass Saggs
THYe Foo. |
FAANE H. lanuginosa ATHAS] $EAY 4 Aed, olAe 485 el
N- R C-2RY 3 HY E= Soe] stitol4e) ofulxat R719) A7, obulwat
. MG bl e RAM sl g ohulxt 27l AW, BB wRIY

s BE §U EE obulxat 4D shiole Releld shtele opnjxyt 27)9

- 14 -
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Y, EE obrind Aol suelgel ReolN dpolpe) ofnlny @l s
7t E A4S ¢Essts DNA M92 B8P0y Qzgug.
DNA 499l d¥e %9 A3 E& 993 0|42 £ 249 Pue ne
olE slgel 2o 8 9P + Yot

HFY, fABE 47 "2 M BddH A8 A3 Sus pe wos
$71M2%8 $E9 Taw=d + g9,

¥ YN TALHYE GAE)E FE T H. lanuginosa A A4S
FE35HE DNA MEel E42E DNA He Z4BSA o= | A9 2a
SN AL & Slck. S, 2@ UL AW =Y, JESo] 5 x SSCol
ulE] §3 20% XEolvl=, 5 x A2 E g9 50mM AM}EE, pH 68, 2 S0ug
9 E4E 2872 2oE $obx §¥ DNAY SAo)A ~4TAH 1425 o]
4RI, olo] X ~40THA 18AHEY 1004M ATPE 229 SUF § o]
TH3E ks ZANANY EATIAG = 42T o] Sambrook Slet al, 199)
o s 7149 che Pl

H lanuginosa: 215419) $A2 YA DABEHE AAD AuAe) Hojx
& oA =Z(epitope)e] thatel AAAAY E= 2305 HSH YAE AL o] 24y
2 & 9t VTEY E& OGIEAY £E s FAE o AeBots ETAe Y,
&S Hudson Slet al, 1989)] o) 714 W¥o2 Azdr. Adege na
WEGL o] Pobo) FAe) BYUL Aso] 24 4 U, o = Hudson Slet
al, 1969)90 S8 712 %} 2 Western Blotting 5 4} Hel8y 2Hwolct
. R AYEHALIL FF DSM 4109 E+ 1 FAHIZEEH 42 4 s H
- lanuginosa 2A%AY ©, Yo}y EAWC|FLE Yosj= DNA HAL A7) iAo

obvl:4t 7] 21-27, 56-64, 81-99, 83-100, 108-116, 145-147, 174, 202-213, 205-211,
- 15 -
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226-221, 246-259 == 263-269 7)ol ols] Hol@ R9F Hoe @ Ro= Az
3 DNA A9e] BE0Z o2 AY T 1 2B S THFT
7] 25tA9) DNA % obvlxedt 49 22} SEQ ID Nos. 1 ¥ 228§ =qsa

S EBE %aaol%% Huelge) oE LA Q99 + 3, vhgal
dAE HIE 2709 Refolq Ag@.

€ 2ol wel AYNY B JARHALE veolzy 459 4 9o
JEEC], T ANARHPELE g3 3sl= DNA gL P cepada, P. alcaligenes, P.
pseudoalcaligens, P. mendocina (£% P. putidagdlrx 2 g) P. syringae, P. aeroginosa
%= P. fragi 22 Pseudomonas spp.<} _ﬁ'%. B. subtilis £+ B. pumilus 22 Bacillus
spp.8] #F EE S. scabies Z& Streptomyces sp.8] ZFEZHE 45 & gt

= weelols] AARAALE 47) AFE F9) ojd R, ST EP 28 272, EP
31 376 R EP 407 2259 714 st 2 Pseudomonas AT, T WO 8/093674]
71€d e 2e FEHUYAZYH 459 ABAY 4 o}

4o o .tﬂo]i]]'

QA #2899 & w9l B4 volgse el BYEe A8sd 7lewo

A ol AHS): YA(S) ABEY obu) wAK(S)

°l 3] MW, o EE] 96 AN olARZENE UPo T ABHE RNE
983 o] ehdck

Asp 96 Val = D%V

TYE AANA ofatzEAY] AL &} 2o Y

Asp 9%6* -3 Do6*

rle

B A B 37 cbelegt A7) ARle BB 2ol Uehur:

_16_

NZAS-0018687



Asp 96 ValLys EE  DI%VK

tee] Eddole By B3 Ry, A

Asp 96 Val + Glu 87 Lys TE¥E DIV + EB7TK
E96R 87 AN 247 of2t2Ed B TFYUL 2A D Pyuoz ABHe
EQ¥olg Yeharh

shpelwe digre) omiﬁ B717F F4F YX oM YL 9 oA e} ol
Yepit.
D96V, N ==
D96V == DISN

B OUobA, oW B3 Aye At du WY A%y 4NE 8

)
st
E:)

olE obrlxat ANE I YHo) EA}E ojuxyt Br)E AR 5 QU= Aoz

2Y W, ofrRERE BAYAY = oW GE ojrny 2 R N, A, C, Q E
GHILLEKMEFTP,S, T, W, Y, V, & 2 ¢ixjd4 A€ dolate oju)nat
1% ABY + Yo}

A%H 22, ¥ H lanuginosa A%A S EAWIS. o714 GAY w(yr] Helw
vht 247l AnA fabAe) fAEANOlE T Ro A ofge Suy.
29 Oe 94e 2 wyel 47 161 wud o Fag ol B

Aot}
£ AAEAR2I} 4718 vhst Lol FF DSM 4192 %H U2 + 9+ H

lanuginosa 2 3}4) == AR FAY 9, dolMe 29 9E Holx iy

. RoHY SAWIZ o oA Ro| wiF -

_17-
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fra b —rryy

S58. T64, S83, N9, K98, 1100, Al21, E129, D167, R205, K237, 1252, P256 E G263,
vpPE Aol k889 ofvjxAt 7] o] ofE olulxit 7], JEEW R N,
A CQEGHILLKMEFPSTWY,V DZYE 449 ojujxat 77
A2 £ 8ol o Aol

2 ";‘51}7}: °Fé€r. o] AXUHANY FolHA SABele] A} o HelE: AT}

Azt & 29 DSM 41093_$E1 AE # 9l H. lanuginosa 234 T= of
A fAbA S WelHe] BF Aoz, o)Al ofplxdt 7| L264E FAJE TE
ool £ R, N,A CQEGHLKMFPSTW,Y,V DY o 3}
3 XY} |

B AAE, & wdol B8 WolAE e SdWo] KI6R, E5TG, G6IS, S8IT,

S58F, D62C, T64R, I90F, G91A, N92H, N94I, N94K, L97M, K98I,
1100V, D102K, A121V, E129K, D167G, R205K, E210W, K237M, -N259W,
I252L, D254W, P256T, G263A, L264Q TE T26TW 3 Holt sjuz

GIF AAE WAAAG BE E20Y YEE A H42 A9 2o Aoz 47
gk olulxdt 2719 WUBPL HEY ARAY obvlit 4L BT

sSAE, 2 299 olig 4ol B Wolal: chee] SAWo] SSIT, NOAT,
Al21V, DI67G, R206K 39] HolE s42 o|Fo|n}.

€ 29e o714 Fold QuclY § olds ZF, B WO 92/05249, WO 9/
25577 2 WO 94/015410 AANE SQW0IZ o= of7)o] Hojy SdMole) s
ojde] o2 o]FoJA= B H. lanuginosa 2}5Ale] Wols & X3t

2 ¢de ge PAL 0ge) EdYelF Aok U o]Folx: DSM 41092

- 28 92 4 A€ H lanuginosa 25l £ 29 SAS] Wl B Holtk

_18_
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N94K+D96A
S83T+N94K+D96N
E87K+D96V
E87K+GI1A+DS6A
N94K+F95L+D96H

A121V+R205K+E210Q

F95C+D96N

G91S+L93V+F95C
E87K+G91A+D96R+I100V

E87K+G91A

S83T+E87K+Q249R
S83T+E87K+W89G+G91A+N94K+DIEV
N73D+S85T+EB7K+G91A+N94AK+DI4A.
E87K+G91A+L93I+N94K+D96A
D167G+E210V
N73D+E87K+G91A+N94I+D96G
S83T+E87K+G91A+N92H+N94K+D96M
E210W

ES56T+D57L+I90F+D9 6L+E99K .
ES56R+D57L+V60M+D62N+S83T+D96P+D102E
D57G+N94K+K96L+I,97M ’

EB7K+G91A+DI6R+I100V+EL29K+K237M+1252L+P256T+G263A4+L2 640
E56R+D57G+S58F+D62C+T64R+E87G+G91A+FI95L+D9 6P+K98I-+K237M

K46R+E56R+G61S

D102K

~ D167G
N73D+E87K+G91A+N94I+D96G

 E210V

E210W

" N251W+D254W+T267W

S83T+E87K+G91A+N92H+N94K+D9 6M

ES6R+ISOF+D96L+E99K

D57G+N94K+D96L+LOTM

..19..
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e Rt IRt

o1 wolds 2aol Al 28 Wg WEE voley AVRYAZ Y2
ABAAOIE 2& AA JEel Al ANY WS it Aoz wNAw, Bay
A4 EE Ao0AY A A FAAY $21 AAE QA & 2Rl P
o) F4IAT teol VY FAWole] Vatel FANAW ol LA A Tl
JeRn. ol olAE F4stt udsl Pde e gAwSALHE I
AESHE $9-13T FAWel FLE V22 Yol B ol

o e dxd 36004 AN,

2 g9l WolHe] Iy

¥ W G238, 47 712 1Y, EE o) 2okl oW dtel 34 Yyl A
Az Hols AALALAE FIHHE SANCIY DNA Hde 273 §3%, 215
$2%, dng Y, MAANNE, T A2 AAKPA T= G HSAR
£ dEnHE AGNGLE YuRoz EPse ¢U AE Agad B2 JeolA
1949 4 A,

2 99l deldE YENHE DNA HYE SUNE AZY 0¥ qHE AZY
DNA #4¢ el AZ 4 9t od ¥5Y 4 3T, des HEe SAY 45
ATl 27 2% Aol ey, dHE AgNoz BAd: Wy, 3 duA9le
74242 EA%E 9H0Y & 43, oA BAL 943 BAAE SYHA, 48
So| Faanls, Beelenx £x UMY 2L, AY 944 E= AF JAs0
gz, dHE $FMF0) 59 4 $FAEAFCE FHAAD YA AAA(S)%
2ol BAYE 2Y 4 ek

HE A, DNA ME& 38 /A4 AL 2F7h58A ddsojor @k

- ZARARE N9E $FAXNA A4 FAL YHUE o= DNA A¥Y £ Az
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SFME A3 FF5H £ 8dEH T2 AU SR g st gty
=2 + A 53] wtelEol w5 oA, ¥ 2] Wolis ¢33 DNA
Mgel AAE AFSE AT FIFAAY dE, E colif) lac 27129 23514,
Streptomyces coelicolor o}7}2kA] A2t dagA FA /A4, 859 WO 93/102499)
7144 Bacillus licheniformis a-°Fd24 #3429 %21 %A amyL), Bacillus stearo-
thermophilus QE ot zat fAd2e £3FH2HamyM), Bacillus amyloliquefaciens

a-otdetA 8] &2 F A amyQ), Bacillus subtilis xylA 2 xylB ARG 22
- FARCIT FFHY SFAM AAE AT /4P 3 F8A9 G A oryzae TAKA
o} 2}Al, Rhizomucor miehei o}AM}2E Z 2 o] u}bal, A niger 4 a-oFB A,

A. niger & AAF 2-o}A&A, A niger F Aot Y A, Rhizomucor miehei )3},
A. oryzae &2 Z2E|obA, A oryzae EALA EAHO|E o HAANRL i
A. nidulans S Eolu|AE ¢Edste FAAR 58 ol
2 23 23 e ¢ A3 A FY f2379) GABANE B 2y
WA g 223}3= DNA Mol 237bs3] 92d Eelohdds Ad2 olf03
F Aok &élv"*x} R Eotuldst Nde AR e YHozRy HY3
=2 7 AU
HEE A9 SFAXAN HE7 BAHE RS /M54 = DNA 9L o
EYE ¢ Y. 28T I o Seans pUClg,. pACYCl'h, pUBL110, PE194,
PAMBI X plJ7029] FAj9] sldelct.

£, HHE 49718 B4, )88 B. subtilis =¥ B. licheniformis2 % £} ¢}
dal #A2 Zo] A 4ol SFAL AFE MFHFE #34, E= A4,
el SREgHYZ ol HEGASA UA go] FHEDY YHL F= Hoz
o]Fold & .

..21_
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o7, e = amdS, argB, niaD 2 sC 22 Aspergills Y EA(FAlE d220)Al

Yde goithz ool = gn, =

sho} 2 F-YAAR 98 ol Fd 4 Ak

rie

A9e A8ES WO /17230 7148

MEY 2ol ojd HolHE, ABE] FFAEEA od wejejols AT o,
#28A @ 4 Ax Bdol, YA AXPAN Yojuhs Ro] YAz wpgA s,
2 AFRAELE 2AFo2 AL PUL Do BUIE G843t quvz
ol2old £ gtk

ARt o 4uEAE Te duRe E= 45 A g8 Asbse, 2 o)
29g ¢33t DNA MQ9) 8ol ofsf HelshA o] F£0)h 4 Yot

2 AdEAELe WolNE FEHHE & ©He DNA FEE, 23527, 34
#2242 08 948 AP RS BANEH g YN Yt PP
CHEE AR A ASE PUE of BobY SAAA 7 YA YAckInZ,

o] & & o], Sambrook et al. (1989)).

47 4% & W) DNA 728 E& BENHZ 9 HUZ o|FolAE £ une
AZT 2 wue 2 NIRAL oA AZE GAAH SFATL F2l
gt AEE AeAE $2GAAAN 43 DNA 728 SHFo2H o)y
g ¢agde & 9o DNA 72EZ AAYE 4 ). Yo ofd e
DNA Ade] AZAA 1% A FA971 471 el fAsdca A,
4% 94429 DNA 7289 F¥e 349 B, 4850 454 £ HEY
Azl o 498 5 Y. dytoz, AXE $FA4T) OE FYH B
E7)e) Jled 2d dEE 33AeY £ Ao

2 299 AIE THEE EL T3l © LT 47149 AEY F QAT

g9 AE, JEEo] Weelol B FHALE X3 HEQY Ao vz e}
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A3 deote] o

Bacillus subtilis, Bacillus licheniformis, Bacillus lentus,
Bacillus brevis, Bacillus stearothermophilus, Bacillus alkalo-
philus, Bacillus amyloliquefaciens, Bacillus - coagulans,
Bacillus circulans, Bacillus lautus, Bacillus megaterium, Ba-
cillus thuringiensis, E& Streptomyces lividans %% Streptomyces
murinus 22 284499 dEelol, £& E. coli & 23249 ute)jolojr}.
drejejole] AAGL ESo] d¥AA PFAY o == uhy X}iﬂ_—‘é S
Yoz AP MEE LTz HYE F Ych
ER #7138 felstAE Saccharomyces £ Sclﬁzosaccharom_ycesﬁl Z, &5
Sacchz;romyces cerevisiae2 7E A=#HF 5 gl AMYF L Aspergillus] £, o259
Aspergillus oryzae, Aspergillus niggr E¥ Aspergillus nidulansoll. §-213tA 4@}
AT AIEE B AAe 22 PPoz dYBA #A 2 YL 53%”.‘*.3."-"‘1‘
olojq MEue] HAL Egste WYPez YAHNRY 4 Yo}
Aspergillus '3\7.‘71;"‘"¥.9!' FAAES -‘ﬂﬁ 23 Pye EP 238 023 71&5°) Ao}
Eohe FAolM, ¥ 2We & 2P 2 NARARAY HoAE BoE Pl
Y Aqd, o] MU Wold9 AZE F& xAUsIIA 4Y) 7]%@ vie} 22 &3
MES oigetn AX L/EE v oA HolYE 3Fe RoZ o]FojAT}
AXE vhFstz] ) A2 vAE EAY $7:428 "3%1"‘]ﬂi 2 239
R AAEHEL HolA) 2AL Q7] AY D ojd Zeo wAY 5 Yo}
AR HAE AT IIANAN AFdAY == TAY i g} AzY 5 A
-(41%%"1 ojvizizt B} A ZAM9 stz a0A).
SFAELZYE Eu]" & 2y dolAy YL FE Ao o3 XS Az

TE 27D, FAGRERe do uixe] gulde] YRS AHAF) T, ojo)y
- 23 -
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oold ole m$ AZolEaety, ASKY AzckEadY § Be AzolEaen

B Tete A Tl o viA 2T E HeldA ¢ £ vt

A7 D A" A% AR ApAL ZHE

€ el woldel 2aol e B2 9TY WEE AA 42 g AL
WY, RolAe AAZAE, 485 pH 7-139) U9, B FAHSZ pH 8-11
o WANM 1 e HHUIED @ A Z9F ased S8 F38.

Az

& el @M, 2 999 AnA wolAt AWHoT AM THEY HEY &
ATk 2 AAZA B2 FPY, AARY AA, B vsd 549 e A
248 239 + Ao,

M-$34 AYYe A8E] US 410691 % 4661452(5 T Novo Industri A/SY)el
€€ v 2ol AzAT Y2 of ool A Yl A 29 & Ak
$2 29 A9 A= BE LB 1000-200000 EA(HLALAE) AE(E)

AYVFAE, PEQ); 16-50 AYLIAIE BAT & ATABE wusty: Sl

122074} RAQAE FHAL 158079 AYASAE D5} A= =AY AP

@me A% e AL AP Te- % - 2 2T,

FFA 0 1ol 2% olgl A%E US-94 TYFAS AL Jal GB 1O
Foluth AMA2AAE 250 4Ud W me ZzudsBe Tasg,
% Et 39ag, FED Tr 248 AHEezA B3 4 9o
98 T2 PAAE o okl 3 AA Ao

BRI ALE EP 23821600 AR o] w Azd 4 Qo
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B 23] AAZAYEL ojd AAF Yu), fSE0) 2L, AY, HolAE £ o5
Q& Ut AR AAE AVHOEZ 0% AAE Toln 0-30%E $71848 FRae
4, EE 9549 5 Ak

A 2R stolae ARVBAAZ o)A 1, o] 4ZE Lol
Hlo] &4, Yol 4, Ex FAole4Y 4 gtk
AAE RE 0-50%2) 48 FAWAS T E(LAS), LAY 2T E(AOS),
LUEHOIE(ATLERE £HOIENAS), E2E AFA 7| E(AEOS £& AES),
24 YLEEUIE(SAS), Y-S X APE AYA2dZ, 9Y BE IAYSAL,
23 ul#eé Lol AVVYAS Aot
= 0-40%9 42 g AEAYolE(AEO £& AE), /128348y ¢33 g EAHo|E,
=SS AdolE, FUF SRS, FAYULoASAE, o] ZASIE A A
Eixo@goln|s, At Riogtolnls £ EHSEA 4P AW ojojz
(hEE°] WO 92/06154°) 71£B)ZL vloj&4 ARBYAES F5 Bk

AA Z4BL holgel gE A2 2712 o]FojW 4 d), olRe opUgtAl,
ESUA, FEUA, T2 o, B, 3 SAA, SAGA, (4SS0 o)
QEE g gna 2e Holg

AAE 1-65%2) Ml 4o, E= ASYE, UXATA|E, EEAHO|E, FAF
dlolE, AEHo|E, =Y 2ol EAHNTA), ol 23l-r]o}al o) Echo} EAHEDTA),
tol R A Ee] oA MER A EAHDTMPA), LL-F= FALYS A, a4 A AolE
T £0]7 Aol E(AS S0l HoechstZ2 ¥ El9) SKS-6) 2L FaAS 298 4+

A = AAe doHZEHA €2 55 ded, § 233402 A4 Udst e

L FE Q.

AAE stdelide] FEAZ o]FolA $ Ut
- % -

NZAS-0018696



A HZEARGAE 2 AOMO), EAGIA S SNPVP), Eolold 22 ZPEG),
Zo(uld AL)PVA), EelolaBHolE ge FetzAdolE, Be/okadN
2280 2 392 deagdols/ady FEHA ol

AAE ASeALARAYHN(TAED) EE b d A 714 ] o] E(NOBS)
2e BA-9Y B9 BYAS B 5 AE FBLA T= FTVD 2L WO,
qHez 2ol 4 e EUAS BHY & Y. GLoz, EUAL 4850
ool oulz, EE £EUS HeALes oteld 4 At

2 dge] MA 2489 A4t T AASA, JES0] T2 PASYE EE
2UAE Be B, U L ILRE, 2, B4, EBE IS0 FIF 28
A2EZ Ze BN FEAE A8 Y & Az, ZHEBL AES WO
92/19709 % WO 92/19708°1 71€€ uigt 2ol =A4L & U4

@ AAE, A8, AEE TeE AE Uk, AT 234, AF A,
2N, & d9A, § AAALAA, d7, 424, 94 T2 PR 2L OE
49 A4 HEe FHY 4 Ak

CH S S8 S48 pHE 2 24 EE 224, 485 7119
WY Aolek.

2 23 AAddl e AA 2489 FAFHA FeHe 95& 2HI

NZAS-0018697



() Bgoz oFelAE Holx 600g/19 ¥AYEE e FJVOZA zAY A

ZAE.

Ay GUDALEYolE (A2 AW

7 - 12%

EOQ) B dAEHolE (JEE] Cy.pp)

L3 E AFAESHOIE (JEE] Cp Yz L, 1-2

BRE GEAYolE (S50 Cu-s8387

50) - 5 - 9%
Y$AYEEF (NaxCO3) ) 14 - 20%
£34 TAY NaO, 25i0,) 2 - 63
A £ E (NaAlSiOy) 15 -~ 22%
BUYEE (NapSQ.) 0 - 6%
MNEBAUYEF/AE24)

(CoHsNa;0,/CeHyOy) 0 - 15%
I EF (NaBOa:H:0) 11 - 18%
TAED 2 - 6%
FI2EAddgg ~ 0 - 2%
%‘-ih‘ﬂ(d]%%ﬂ e it/oba 38 FF UM PVP,

PEG) B 0 - . 3%

Az (EFEswwaz A4

0.0001 - 0.12

L FYRASE], Az ojna) g8, =z
SFEWA) )

_27_
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(2) g2z olFoxe Holk 600g/19) RiITE ZE AYHoZH A" A4

ZHE.

4y FYFAETE (1Yo AW 6 - 113
2R ANFAEHO|E (JEF CrpPAE, 1-2 ) -
EO) 2t SZBEHolE (JEEY Cis1s)
¥2E AFYAIE (4EF CunstRE, 7 5 - o
EO)
QAU EF (NaCOs) : 15 - 21%
284 T4 (NaO, 25i0) _ 1 - a3
A& E (NaAlSiOs) 24 — 34%
FAILEE (NaSO,) L 4 - 10%
AEZHYEF/AEZA

{ CsHsNa,0,/ CeHyOq) - 0 - 15%
rESAMEdg= A 0 - 2%
THA(NES) FA/ola YN F5 YA, PVP,
PEG) _ _ 1 - 6%
ix (eFEauRAE AW . ©.0001 - 0.13
AP (AEE, AZ A, B2 ) - 2%

_28-
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@) ooz olFoAE HoIE 600g/19 RoYE & ZE AY4ozH =AM 8 AA

zAE.
43 FAVAE T OlE (o2 A 5 9%
2322 &L olE (NEEY CpisRRE, 7 :
7 14%

'EO)

AR v (AEEC] Cion ATAD 1 3%
AU EF (NaCOa) 10 17%
&34 F49 (NaO, 2Si02) 3 93
A &2 E (NaAlSiO,) 23 33%
 BAMUYEF (NaS04) 0 4%
#FZAUEFE (NaBO3.H0) 8 16%
' TAED 2 8%
E2A0E (o] &S] EDTMPA) 0 1%
 sleRAvudges 0 2%
FTYA(AEE0] Lelat/olaPa FF A, PVP,

PEG) | o 3%

BA (E4aruNaz A4 0.0001 - 0.1%
2FAYAES, AZAAA, F=, Z94) 0 5%

-29_
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(@) ggoz oFoAE ok 600g/1% RAIEE AT FYLozA zAD A4

=AE.

A3 GANASTYoO|E (Ao A 8 - 12%
d2g RYolE (JBE CosB2E, T |

EO) io '- 25%
SAUEF (NaCOy) 14 - 223

- 234 TG (Naz0, 2Si0,) 1 - 5%
ZI%BIE (NaA1SiO,) 25 - 35%
FAIESE (N22SOs) - 10%.
FleBAYgdg2 2~ . - 2%
FHA(AE SO LAA/olaYL 25 A, PVP,

PEG) 1 - 3%
14 (E5E2UNAZ A 0-0001 - 0.1%

2BYR (B E], AZAAA, §8) 0 - 5%

-30_

NZAS-0018701



6) hg o2 o FoAE £AANANZAT

Ay GAWALTEdo|E (e AW 15 21%
23L& ASYHO)E (N85 Cpp1sBTTL, 7
. 12 18%
EO £ C2s ¥3&, 5 EO) )
A 2 BE (4SS 44D 3 133
LA S A4 0 133
- oho) o gHe 8 18%
NEZ 2 8%
E2dole 0 3%
F8A(1EE°] PVP, PEG) 0 3%
ol E (BOY) 0 2%
olgte 0 3%
Z24d 292 8 14%
B2 (BFEAVRIZ AL 0.0001 - 0.1%
SRYVATE BUA, AZAAA, Y2, FA)| cx

_31_
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- e
.

6) 522 olFojAE FATEY AR E.

":f'.’% GAAASF olE (Ao A 15 — 913
2L ASUYE (AEE Cpis ¥R, 7 5 o
.EOQ, B C12a1_5_ _i%"i‘%. 5 EO)

A L HF (JESY LAW) ? T oy
Z]&2 E (NaAlSiOs) 14 - 22%
NEZA BE 9 - 18%
BeolE (B0 0 - 23
Jl2BAgRESA 0 - 2%
FTHA (25} PEG, PVP) o - 3%
Aol 399 AsaYAl=/CHUE 3F o~ m
B4 e FHAE 1y Byl 51 5 ¥4 3300

2UAE - 5%
EA(ESEATGNRAZ A4 0.0001 - 0.1%
£ (A8 24, AZ AR, 8,

0 - 5%
94 )
- 32 -
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() g&oz ojFojxt HolE 600g/19 RuIxE e FPFozA A 44
ZAE.

A FIE &volE 5 - 10%
AEARE P4 Bxo@Sotul= 3 - 9%
it 22wy . 0 - 3%
BAUYEE (NaxC0s) 4 5 - 10%
£34 F39 (Na0, 2Si02) 1 - 4%
A2 E (NaAlSiOs) - 20 - 40%
ZAYEF (NazS0s) , 2 - 8%
FBAEF (NaB0O;.H20) 12 - 1B%
TAED 2 . - 7%
Z4 (BB Tey/clayy FHA, PEG) | 12 - 5%
A2 (5aaudIZ A4 0.0001 - 0.1%
2R (AEE  FYA | AZdAA, F7) o - 5%

_33_
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@® ooz oo AP AL AAZYE.

Ay SURAS T ol (g2 AL  las
A=A5HE AEE Brojugons S - 113
At g uy 0 ~ 3%
BHUESE (NaCO) =~ . 4 - 10%
$34 #4849 (NaO, 25i0) 1 - as
A& E (NaAlSiOs) , 30 - 50%
FANIEE (NaSO4) o 3 - 11%
A E24 YEF (CHsNasOr) 5 - 12% -
F4 (lE o] PVP, Zal/otag N 3384 1 - 5%
a2, PEG) | '

CRa (EFEauRdz A 0.0001 - 0.1%
23498 (280 AFYAA, FB) 0 - 5%

_31‘_
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©) Geo2 JdFelAs AYYo A AL ANZYE.

A8 FUBASEOIE (Y2 AW 6 - 123
wlo] &4 ABBAYA 1 _ s
 Aupak g2 dlE 2 - 63
gAY EE (NaxCOs) 14 - 22%
Z]-%E]_E__ (NaA15104) 18 - 32%
FHYEE (NaSOs) 5 - 20%
ANE2A YEF (CeHsNazOr) 3 - 8%
324 YEF (NaBOsH0) , 4 - o3
P 344 (4SS NOBS =+ TAED) 1 - 5%
22BN AEZ A - 23
1 - 5%
%‘ZHI (&5 EestaBAolE =& PEG)
- 0.0 - 0.1%
A (E5ELTYAZ AW oo1
| 2292 (hzsat 394, ¥2) 0 - 5%

- 35 -
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et WL -

10) G202 olFARE FAAA AAZHE.

MY GURRETjolE (Y22 AY) 15 - 232
AL AEAEHNE (FEE] Cps L,

2-3 EO) 8 - 15%

‘._ U2E AZHHONE (B350 Cpys HTE, ;3 - oy

7 EO £ Ciz-i5s €32, 5 EO)

A 2 HF (4SS S92 ° - 3%
ojoj o g - 5%
Az YEF - 10%
HEZEZE (4256 EFASENGES) i -
BolE (BO;) 0 - 2%
B R L EEETES 0 - 13
i 1 - 3%
234 ¥ 2 - 5%
B2 (25 A4 BUAZ A 0-0001 = 0-2%
2392 (B8] THA, 244, ¥z, 94 o C e

_36_
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(11) G&22 o|FAI= 4 AAlz4E.

Ay gPWALFyole (A2 A4 20 - 32%
F2E AFUOIE (JBF Cpis F2E, 7 EO ‘' - 123
EE Cos B2, 5 EO)

oju)ofEg 2 - 63
A EZA . 8 - 14%
BHE (BO) T - 33
Z284) (J2E0] T/} AYAL TZEA), A4S

2o} oYl agole/lags 2EHA el O - 33
2ZYAE 2A)

FAHE 3 - 8%
B2 (BEEATUAZ A 0-0001 - 0.1%
AFAE(EE0] J=2EZ T B, 2, A o ss

_37-
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(12)ggo2 olfolAE AT 6018 ¥YA=E Z: AYgezy 2AL A

ZAE.

gol g4 ARTBAA (YLD PAE X o E, G|

EHolE, So-SAUSTYoIE, YT-SENYR | 25 - s0%
Yol 2El 2, GREEYOE, HY%) '

djoley ABRAA (EE 2T AFAAelD) | - 10%
SAUEE (NaCOs) 8 - 25%
&34 F49 (NaO, 2Si02) , ‘_ 5 - 15%
FATEF (NaSOs) ‘ 0 - 5%
A &eE (NaA1SiOa) B o 15 - 28%
B MIEE (NaBO34H0) 0 - 20%
£9 44 (TAED £ NOBS) o - s3
AA (G2EA GRIZ AN ’ 0.0001 - 0.1%
a24% (fEE Y=, 34 ) ° -
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(13) M3 <tzw ﬂ%&q]o]e_,] 4y =< v‘_’—% (Co-wePEHolER 8F 1)-12)
of 718 urg e AAZAZ.

(14) dZ 22 ojFojA e Holx 600g/19 RALEE X APPozA 248 AA

Z4E.

(Cr-18) 2 EHolE 9 - 15%
d3g o 5ol 3 -_6%
3 =5A 44 AYA opnj= 1 - 5%
&2 E (NaAlSiOy) 10 - 20%
2ol o739 (85 Hoechst2%-E 2] SK56) 10 ~ 208
YA EF (NaC03) 3. - 12%-
234 F349 (NaO, 25i0,) 0 - 6%
AEE2AN YEF 4 ~ 8%
Het YEF 13 - 22%
TAED : 3 - 8% "
Z3A) ( Zo] ZFl=2 R AHo)E W pvp-. 0 - 5% »
Ba ($5EA9UYZ A 0-0001 - 0.2%
AR (128 Zua |, EIA, Y=, o s
AE 2 AA) ’

_39_
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Mol 000001-1mg(&4 B4 VU2 AWl dedE Fo2 Wi + dga
a4 gadug.

27 A3 =S

N7l A8 AR ZHEE SoleA, vloly, FeleH FFA E: ols $39
TYEY 4 s AVBYAL olFjAt AAE 0-00%9] A- T H-LL(Ri)
AENSE Z2EASRY Y Te 2L voj24 AVLYAS FHY Rl

A 2YEE 7 WEE 71 739 AA 90 9 ¥4 & A
AA doE A-2% 2 u-d $5 fYe2 42Y § Ak
Aoz AA ZHEL 1-90%9) AA YAE Tt

Q- Bl GRAY AA B dE AT 4 484 9 59 22 34
J2ELHo)E, QEEX AN E, FEANlE, W AT o|EE EEHeT)
v-Q-2f FU1 WdY dt AT 9 £44 2L F& VNG, 34 L A4
29 ofle} 4884 Y Ex FAY SFox FU4G GFE FYL ETFeed)
Agelest 7hg F 2D JEAA Aol

4% §71 2o 9= AU B4, YEF L AVL G2F AEdo|E,
SAlolE, F2ulolE, AP £Xulo|E, AZEANTAZAYIE, FRF
EohElolE, stz R AdolE, §A2 8L, ohvlx Falsl2 B olE,
ZelolMY sz R dolE ¥ YN S2ETolEE ETH

O A% 47 dot Uy 43E 2E Aoz FoiA 2RAF FEH 2

TZYA, 28] AITY Fdota Yy, EYTHY % Eota /I THY

FZ2HA L 2R deS TG

T A7) AN A ZNES JA/RE-HY EE 44799 EUAE $HE & Ao

-41‘

NZAS-0018711



27) Y4/05-42 ERAY 4t g23%8 HANYEF B o}y UE, yeES
éa slolx22elE L HojEnzujeoltt §7] FA/RE-5Y EUAY q=

E22Ro|ANOI T4, ENZ BolA A} F RN, UB SR aAlol A B
dgzzolanolr2al R BEH YEF 2 84 Fojete] a31e] Fojoh

B2 EWAE S EW BTRR T= HSAL YT Tr)Bde Peal
Aol utAsth ALY H2A KW 3TE AV ot WBADS FR4,
4582 2 J £32 £9, ¢2) IS FUNY, FFAY 2 Foasdoe|rh,
MA@ $4942 AL TAEDS 24 =eiojdtoleolg,

& ws 47 Ay A 242e 525 A T AAA, oBSe] 2w

22 22 9L, T £ 29ng, gEM B4 B By

Jp
2
2
1>
K
]
oty
flo

24 FEAE S AR 5 Ao}

EF 47] AY HA 2AES dE F4, ¥t FHHOZ olYelx, X2 Ho}A
YWEE AEFAZ o] FolA £ Yo

B 2 299 A7) A AN 2HEL g ZYgd A 4E, S50 a2
(BB, 34, AFAAA, A4, FAGA, A2, & JVALAA, G54,
9z, 2, Y3, 384 2 gRE F5¢ 4+ ok

H3Hoz B w9 woldE ZaU9 AR, JEB theo =3 T

 E39 ofd 2 2T AAY oJE RAE ALY & gk

EP 551670, EP 533239, WO 9303129, EP 507404, Us 5141664,

GB 2247025, EP 414285, GB 2234980, EP 408278, GB 2228945,

GB 2228944, EP 387063, EP 385521, EP 373851, Ep 364260,

EP 349314, EP 331370, EP 318279, EP 318204, GB 2204319,

EP 266904, US 5213706,  EP 530870, CA 2006687, EP 481547,

~ EP 337760, WO 93/14183, US 5223179, WO 93/06202, WO 93705132,
WO 92719707, WO 92/09680, WO 92/08777, wWo 92/06161,

WO 92/06157, WO 92/06156, WO 91/13959, Ep 399752, US 4941988
US 4908148.
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2 & Uelol Y= EeA%A FA4 E& FddolE Akl FUAE Bhote xE
AXE BHYsA 82 0TAH 2200} 325 ujk

3 ¥ LS A FEZ eRgo2H 42 W T2UE LAY

9 43 ¢ YHE W H=d HAZ UG,

5 A4-%4 hdel Y2 v BHL TR TTUS FAe0] e B2
Bejo] 22 o9 fRM(2% PVA : 28 29 = 3 : 1), Brilliant green

(A A ek, 0.004%6), 100mM E2]2 @3] pH 9 ¥ EGTA(HZFE 5mM)2
olFolAE oprtza gefg Rt

6) 2 2)otalst vimste) Bao] da) oW AEYE 2E @A 5)M AW
22Us gaec

Dobanol™25-7 He] By

AA Qeel sl AMEY WAS AW 2329 BA SN BAY Lol0] 002%
Dobandl™25-72 o olF-olAE AL ARnE 47 748 vt 424 Be

24¥e (8ol dgdn

geld sqvolguty a’}olﬁaa'asq. F2E
a) A 'al 3 45 FAA A48

U420l pYESHLE SedN DEFD 12v TEoz N R,

A3 2sA %5 FAAE EQ8ol9) 2P(05mM MnCl € ATPS] A Ze)
15, 48] Leung et al, 989, FZ)stol M PCRE AFBoho] TE4 Held
geavsz e FE9c |
o) Az EFMo| 72 WAE 85 3T PCR B4 SAWol7} T Holay

el P SR} dojY RoE GART.
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Z3tg PCR @4 AN ME wefo] o|F 2] =P (Muhlrad et al, 1992)
= NE deo} 23 2 A E colid) HAAP) o8] 2ENW

8718 el mE 2EL MY W R Ao] £ W 2-374°) SRS
Fa3te Aol FAsAG.

ol W& A83to] 7749 olR el 10,000-140,000 SEL A A=Yt

b) F423%d 49F SAHHL Ay

EARNF AN ALA DR FHLES)E SUWOF2E ojn)yt TES] Qo=
WEHLHE(2)E AP S0 $ 22 DNA AL 28] st 49U},

Hebd, 24E ELEIFLANAE Y Bl AN PCR W8] ALgHT
239 PCR 9L AAsn £Asn M5 U FEIAAY.
do Bttty F3td PCR @8 ANAZAN SHs 43 AAAs} S
PCR %gc A-g3te] ME wEld] SddolfLd 299 4] 2 22492 sigses
320

DNA A4 @3l+ ABI Dye Terminator Cycle Sequencing Z1E T2 EFJ ula} Hgg
H]-O]_Q.f;]!:.‘%l ABI DNA MY R4 373AE AHgte 2y A8ty

.A}\q

oA 2 ol 74

A H. lanuginosa @13HA #7272 229} obulicibaa) 91-97 £ 206-211]
Yol7 ELWOIHREY B uAAE 4ol AZ D AN 1S E vhs} o] AZ
st

ohulat 291 01-97 2 206-2110] AN45A F2@ RO waAs ol
%299 SAUGISLL Ad AduKY ¥4 01-07¢ AsbAe A= 2ele)

FEoln 79 206-2112 2 FA9) 45 B Fo REL AP}
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aa 91-97 FolB (AR TE Yo AYF 259 ﬁiﬂ f3Hz golnezz
¥8 449 Dobanol™ 25-7 128 £AAT aa 91-979] gy
%49 *17.!%94 148 M 235
- EQNOIRRE T4 #He 39 g SdMol(IE 83, 103, 1452 PCR BR b

ol =) Y9 5 YA, S83Te) EQPdol: PCR R MY 42s) ga 9

olct.
Sk
5/ 5 c G
T 5 c 3’
T 7 A
A 8 G ¥ 5: 93% A; 2.33% C; 2.33% G and 2.33% T
T 8 T ‘
T a/c T
iy 5 c
c 7 T
T 5 ¢ ¥ 6: 93% C; 2.33% A; 2.33% G and 2.33% T
T 8 T
T 8 A
6 c/G T
5 6 G ¥_7: 93% G; 2.33% A; 2.33% C and 2.33% T
5 6 G
7 G A
8 A A
6 T cC ¥ 8: 93% T; 2.33% A; 2.33% C and 2.33% G
. ,

B 1: &A%Y o)t 91-970] 2asty P l%‘{‘!‘?‘;°l°ﬂ AHg-d %ﬂlﬁéiﬂ
REES] FZEY oA

e Aol e £AE ¥l BALY o] 24ZE SuE HIe Yehug.

_47_
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59 I G91A  N94K D96A
60 II S83T N94K D9sN
61 II s83T N94K D96N
62 IIIX E87K : D9&v
63 v E87K G91A D96V
64 Ix $83T N94K D96N
65 III E87K D96V
67 v N94K F95I, pogH
69 v ' N94K F9sL D96H
71 Irx E87K D36V
72 IX S83T N94K D96N
¥ 20 ¥FWF = Aspergillus 2dE pAHLE 22350 Jzz 2E 2EH B9
oA F¥e U3 sl gy FolEze] FE oo LAY 4 Ae
T4 227 B4,
MolAl #%¥ I ¥ I¥ 001% Dobanol™ 25-7¢] 242 el Uel 2 s ofa
¥ 2ol B¥yolr}.
g 3
. DNA N9
TFUE  Wola)43 (7] M9 ojnlxat ¥x)

B2 83 84 85 86 87 gg gg 90 91 92
ofAl ¥ GGC TCT CGT TCC ATA GAG AAC TGG ATC GGG AAT
59 I C
60 II A c
61 II A c
62 IIT 7:\ C
63 Iv A C
64 II A c
65 III A c
67 v c
52/68 wt
53 wt

. 69 v c
71 IIT A c
72 Ix A c
73 VI

- 48 -
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Rl

At

ob Ay

59 I
60 IT
61 II
62 IIY
63 v
64 - II
65 ITI
67 \'
52/68 wt
53 wt
69 \'
71 IIY
72 I1
73 VI

96 97 98 99 100 -103 -X45

CTT AAC TTC GAC TTG AAA GAA ATA -ATT -CAT

93 94
G G
G G
G G
G
G

A
A
G
G A

A

Cc

A

A
T
C

A

"

E 3 obdd Age Ayl Uepud.

kY% e WEULHZT Molx] NFo) 72 g}

2E 917 939 971& 242 1119 /T 2 T/G2 =JAH.

welo] ZE 91-07o1 M9l wBULESE 93%9] b4y R 233%) 32

e FEUALESE A8l =AY

PADY 2

QA 190 7€ PATH KA, Tl WolAE QAW Sddel Rz 745

D167G+E210V

EE WolA e od e 4dsy Aa AgW WA 23y AEe

S5mM_EGTA,0.01% Dobanol™25-7,0.006% LAS

E87K+GI91A+L93I+N94K+D96A

SmM_EGTA,0.02% Dobanol™25-7

N73D+885T+E87K+G91A+N94K+D96A
A SB3T+E87K+W89G+G91A+N94K+D96V
E87K+G91A+D96R+I100V

S83T+E87K+Q249R
E87K+G91Aa

- 49 -
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AAld 3

Aspergillus oryzaelA] Humij uginosa- Al2] w3

Humicola lanuginosa 213}le] #2498 EP 3052160] 7|4 ¥t} =g Aspergillus
oryzaeol Al 2jstAle] 2@ U S42 &g AH8d 23 Fgan=+ poe0
o= 9gdd |

¥ 299 489 29 Eoav=e p9603 FARAD, s FEFol s

2wy 3ok A9 A7 WYL 9o Yoz wsgn. p960< Nrul 2
BamHI A¢EAZ RaAR). o5 208l %9 Aoloj N Ee}xn= pBRIVE

¥ BamHI/Nhel ©#¢ (%4714 Nhel @& Klenow EeinidlAz Aech) 22gs
A71Z 20l o8 A% BamHl L Nhel 398 FH3E Zahaos paole ois
e} (A25), JF FAR %9 Alojol M pI0SZRE) BamHl/Xbal YBE Tz

d 383t pAHLE AU} (A3%).

AEBlN $YNA et G SAMo] H

Aot 448 Eddolg =Ustn AeY 2 Nelson 2 Long, Analytical
Biochemistry (180, 147-15101989)0 7149tk ol2& PCR-wgolx ANAZE
$UZ fdos $4Y DNA-ZIE AS¥ozM SU8 A%t Sdvls we
she PCR (Zelola Q498) 9ue) 3RA-24S Eaud PCR2 A4 gl
229EH, EUWIE FUstt DNA VHE AQAAZ Fusd PaAsn wa
Edaulsz A-49NY + Ao of WEE A S4 223 sleag
AE L 5EAN PYe o AdEg.

Bumicola lanuginosa ]3] N94K/DA #ALME Bd}E Eeprvlcss] 728

Apj= 9 A

4y F2U= pAHLS o8 5040 W2EYS S AGEL Sphiz M& A7
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©: S0mM NaCl, 10mM E2}-HCl, pH 7.9, 10mM MgCl,, ImM TiE]Q € zjoj &, lug
Eetav= 9 Sphle] 299, EHE 37CAA 243 S Az, Eley
THEE MAE2 FE3R (E72-HCZ Hdo) FA%, pH 75) Wy 96%2] of g2 o}
2¥-9 & 7tste FAAZG UH22) 2 Yo AzFof, HAY DNAS 501
HO0°ll 834712 & otz 28 &Y.

3-¢A PCR £dulo] gt

ASE] Uehd vhsh 2o), 3-2A SAWo] H2E Al ANAY 2122 T

EQBNRE AAA (=A): 5 * =TATTTCTTTCAAAGCGAACTTAAGATTC-

CCGAT-3"

PCR =4 1 (=B) : -GGTCATCCAGTCACTGAGACCCTCTACCTATTAA—
ATCGGC-3’ :

PCR %4 2 (=C) : 5’ -CCATGGCTTTCACGGTGTCT-3 "

PCR 5;16111] (=D) : 5'—GGTCATCCAGTCACTGAGAC—3’

=41 2 zzﬂ T 4EFH e Mde w3atn, mety wolx A9 TZE
A old sdVoIFE SA A s} ﬂ'ff}@] A8 4 Qi

5;%3*&#!% BEE FHsts S3Aold YA 10mM =2 A-HCL, pH 83, 50
mM KCl, 1.5mM MgCl, 0.001% #z}el, 0.2mM dATP, 0.2mM dCTP, 0.2mM dGTP,
02mM TTP, 25 @9} €t3(Taq) E2viga).

AL 1004, lOOpmol 7AA A A, 100pmol 7RAA B % 1fmol 48 ga}*vls% A
1004t B3 EAZe) sbekm 95THA 2%, 37‘C°M 2% U 2T 3822 o]Fojx
T 1540128 d@A
. PCR 3489 $5x= olrlz2az 2xag. el 22 28 4PN,

06pmol &2 19} Y42 R | fmol 48 ZAnj=E 100ut2} 371 AT &3

_5]_
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Aol FRHAIFIR BTN 58, 37TAAM 28 L 72Ty 10802 olZolx = JAlo)=
& Aguc

@2 29) WSEYEA, 100pmol AAAA Csh 100pmal AN DE Brbehn (37 14
#), S5TAH 22, ITCAN 22 ¥ 724 3202 ol FolAlE 2ol BE A,

o] e

fupt

d¥olfd Wi 39 oA 302 o]Fojr)

=890l 8 A3 pne 23

97 39 BYES ot22ALRY BN D 204 H00 A, XS
A A2 S0ue) g Y23 APEL: BamH 2 BetXIZ R AU 100mM
NaCl, 50mM Ex’—lé:—HCl, pH 7.9, 10mM MgCl,, 1mM DTT, 109919 BamHI 2 10
999 BstXL M} 243 Sk 37CHA @} 733bp BamHI/BstXI @&
ohrtR2dayny YAz

k3 ol o

2d FAvi= pAHLS 47] A" zAso)A BamHl ¥ BstXI2 ddsin =

Q8E opjtz2A2RY R °of WEld, 47] YAl AW BHL
AFA7n 97 T¥Ee E coliz JAAGs7] 93 A& @89 &4 %

WBE ATA2G) AWLAZYY FAsv= Az Yo AE. Mg
T4 ABI M7, 29 373A004] DyeDeoxy™ Terminater Cycle Sequencing HE
(384 vl N2E Aese Y7y Fejansdy Qg8 Saance

g pAHLGQlA/N94K/D96Ai 931, pAHLY $UstAg N8y mee A o)At

Al A 4

Humicola g 3l4je] tl& wolilg g M7= Fejrujce P28

D59 dolAe 4Ad 3904 71 YW PPS AL T4 o

UlE o] F3} Wyol A EE A= 3}7l°ﬂ{~1 exd.

_52_
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v

EgAE o] - A Ael Mg

PAHLS83T/N94K/D96A 5/-ATTTCTTTCAAAGCGAACTTAAGATTCCCGA-
TCCAGTTCTCTATGGAACGAGTGCCACGGAAAGA;3'

PAHLE87K/D96V 5-TATTTCTTTCAAAACGAAGTTAAGATTCCCGATCC—

4 AGTTCTTTATGGAACGAGA-3’

PAHLE87K/G91A/D9I6A 5/ -TATTTCTTTCAAAGCGAAGTTAAGATTAGCGATC -
CAGTTCTTTATGGAACGAGA-3’

PAHLNS4K/F95L/D96H 5’ ~TATTTCTTTCAAGTGCAACTTAAGATTCCCGAT-3 *

PAHLF95C/D96N 5’ =TATTTCTTTCAAGTTACAGTTAAGATTCCC-3

PAHLG91S/L93V/F95C 5’ ~TATTTCTTTCAAGTCACAGTTAACATTAGAGATCC—
AGTTCTC-3"'

PAHLE87K/G91A/L93I/NS4K/DI6A
5/ ~TATTTCTTTCAAAGCGAACTTAATATTAGCGATC
CAGTTCTTTATGGAACGAGA~3 '

PAHLD167G 5’ -ATATGAAAACACACCGATATCATACCC—3

PAHLA121V . 5’-CCTTAACGTATCAACTACAGACCTCCA~-3 '

PAHLR205K/E210Q 5‘—GCTGTAACCGAATTGGCGCGGCGGGAGCTTAGGG—
ACAATATC-3’

PAHLN73D/S85T/E87K/GI1A/N94K/D96A
5’ ~TATTTCTTTCAAAGCGAACTTAAGATTAGCGATC—
CAGTTCTTTATAGTACGAGAGCCACGGAA-
| AGAGAGGACGATCAATTTGTCCGTGTTGTCGAG=3
PAHLS83T/E87K/W89G/GI1A/N94K/DI6V
5’ ~TATTTCTTTCAAAACGAACTTAAGATTAGCGATA
_ CCGTTCTTTATGGAACGAGTGCCACGGAAAGA-3 "
PAHLE87K/G91A/DI6R/I100V '
5’ -GCAAATGTCATTAACTTCTTTCAATCTGAAGTTAA-
GATTAGCGATCCAGTTCTTTATGGAACGAGA-3 "

PAHLS83T/E87K 5’ -CCCGATCCAGTTCTTTATGGAACGAGTGCCACGG—
AAAGA-3’

PAHLE87K/G91A 5’ ~GAAGTTAAGATTAGCGATCCAGTTCTTTATGGAA~
.CGAGA-3’ .

PAHLS83T/E8S7K 5'—CCCGATCCAGTTCTTTATGGAACGAGTGCCACGGf
AAAGA-3'

PAHLQ249R 5’ -CGGAATGTTAGGTCTGTTATTGCCGCC-3 '

/gz\lgls

Humicol Ao =3 FAIAE LHA I E Eelinjco) pzE

-53..
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Zel2pl= pAHLD167G/E210V
PAHLA121V/R205K/E210Q
w PAHLS83T/E87K/Q249R

€ HIE ANAE Agee] 2709 A4 AW fL s 2Ydozy 34

.

rgillus_ %2} A GAaje] Wt

Aspergillus oryzaeg] 3R A (Auk wpy)

100me 2} YPD (Sherman etAal.. Yeast Genetics®] 24, Cold Spring Harbor Labora-
tory, 1981)& A. oryzae®l ¥z2 AZFA7|m o 24A]3+ Fob EEFUA v}
ZAHE vigE 2 =(miracloth)® 5§ oWz o3 200me2) 0.6M MgSO.2 A3 ).
TAHE 15me9) 12M MgSQs, 10mM NaHzPQs, pH = 5894 dgr g2
&M WAATI 120mge] Novozym 234, batch 16878 K3t 1mo) f2us
3 otgc), SEFel, 1nee] 12ng/mt BSA (A2o}43 H25)E H7bstn YEL dn
76‘3}4]);1 AT o g YA} RAgrA) 37CAHA 15-2541% §<t Al&sto
eqsn Aol Mg v

BHAE vR22=8 B oAND iR 4F Buo) 2717 5me) 06M

£29F, 100mM E2-HCl (pH = 7.0)2 . VY2 1000g9A 158
A AYAI) 2 Y ANE MgSO, Y229 guuo ZHE F33 259 9

STC (12M £24E, 10mM E2£-HCl, pH = 75, 10mM CaCh)& 3P dgy

ol 7hatn EREL 1000g°ﬂ’~1 S5 ¢ 42N YA A90& 3mee
STCel AAEA7In QA A 7} ol ®2g wagn HAFHoz 4y

U AAE 02-1me9] STColl z}lfﬂ‘it*lﬂc}.'

100pee} AFHEA HetA g 100420 STCZ 9 9-25ug2] p3SR2 Hynes et al., Mol. 2
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Cel. Biol. Vol. 3. No. 8, 1430-1439, 19834 89o) 7l¢d Eabru=g $ubghe o

nidulans amdS #AA) THAG YA 258 b WA @ 02mee] 60%
PEG 4000 (BDH 29576), 10mM CaCl, ¥ 10mM E2-HCl (pH = 75)2 7}sin Z4
287 TR W), AFYoz 086w FUL SAL Wisn 2Y2UA TFA
o}, ThAg YoM 5% T A5, 2500go04 15% £ AR
BAE 2m0e] 12M 22l o] HPLFAZH 2te] AW Fol AYAAE 10M
A%, pH = 70, 42 B o2A9 10mMe) ol Ecttls B WAMRE JHsts] o
AmMe} CsCl& ##3te A Feol=c] WYs7 BVHCove, Biochem. Biophys.
Acta 113 (1966) 51-56). 4-79 F¢ 37TAN Y Fof X248 n2n, 47
Fol 9712 9d 22UE Uy o °ol WYL WA T Y

o ol¥ol ¢d 2249 TS @AY YAABASN AP -

A_orvzae 8 sl gApAe B

2718 FA20I=E 47) WA 7128 ko ol A_pidulansREl amdS 4
A€ GHohs pISR2S) QAR AT A, grvzze IFO 41772 43 WA Ik
A7) vst Zol A WILAS 55T %o Y Sdhaojso aSR2Y EREE
AFA7) 2, F Sue) AL ARt ©Se Y2 WHoZ ofqEomEE
ASY + AT YAWBAE 29 ARANUD. 39 St YPDAA 4RAD Fel
NG AL AshA Byl NE BHUL ASee BHT, E9 7]
| M9 Fe AAURAS AUHD T 49 5L D0nt PG4 AGK B,
l3"y YEYG2EY 1% HE, M NaOHi 70°§ Z3E pH)= IL E‘,’l’-ga}-’—‘-iq’*‘]
EERELS o

AN 7

£ 9o gna Wojse] wa
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2loa] Ao gk $4:

AAd g 712 & KA 2 ojulo} uRE gy EFE 22 dABME
RCK)& #3rgozs AzsA.

oA 842 pH 393 3i& AHesta pH 704 EAe % A g9
¥ SALU/m)E 23 14M ABAE §2AN57) 99 2o e oM s,

A L 2R 49 442D, WL PG g de pHE 72 =3

3} e ¥del W %6% gL 2FH shgr) EUEL 4S8N 308
L FANANA @ ALYtz JA2 S v,

@A 2 -0l B Aoty AYAL 5D 50mM E22-oprolE
¢3A(pHNLZ 3L o] DEAE-x H£IE(ZA TM) o] H L3} #5e

Ze g3des AR 2nmlH F57 F WA 0050D BY o wABY,
5hs @ $AE Aes Be #FAZ 9] HY ATU(0-05M NaCHZ £ RAZH
EETrey RAU4E BeoE une neg,

@A 3 -4£% A2olEady. E2B4S PHotE £29 2rEE 14 @
25 obHElolEE Mo M 08ME 2ABTY. £4E 08M BBy ojdHoEZ
B2l BYE& o] TSK 2 Butyl-Toyopearl 650C (Tosoh Corporation Japan©l} A}
Tl 8Bk 08M YRF olMEolER EA BAL AL 2REZ ol

€48 &9

e 4 - el gHole £22 TUYLE 2msol 2W37] 94 22 =3

% FEE SomM Eda-chqH ol 25A(PHNLE olF WYL o] 24

% Q Astz2 (A HE@Y. MY 97z R AAE 9@
ELLE! |

2 2l ggAe] WojMe) HHMHE
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¥ 93¢ Humicola lanuginosa 2133 el AA5S ok8Y H. lanuginosa
SAst v]@ste] ODaol WE 2ElF BB (mg)e) T2 A2 1o HsAG.
MAANYE F&2 E8of ¥ 150nL9] vlo| A Aegatgich jo]A & 32
Fel A4 o7l B G
APz g3 2tk
B 4 AlolZ Apolo] 3R AZAINE }ol B
A vlolAZ 100me
A vlolAR 6719 AL(35%35cm)
A 100% 9, Alvaé% R #400
95 Sudan red2 GH4€ A=(A=9 075 Y=/g). VT2 749 69 =3 2
A 3l AT, 2R Mg Fol, ALE 2RAN TBTAM 3%

¢ 7Has Geel AEE A ANS 7] Hol 420

_ Rusg.

MA: LAS (Nansa 1169/P, 30% am.) 1.17g/ 8
AEO (Dobanol™ 25-7) ‘ 0.15g/ ¢
3AMYEF 1.25¢/ ¢ -
B} EF 1.00g/ ¢
ShlEg 0.45g/ ¢
FAgEE 0.15¢/ ¢

pH: 102

AASE 8T oA guds] 0075, 0188, 0.375, 075 L 25m

AlE 208

e % 30C

P37} B2 BN 158
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AR AL A 24(~20T, 30-50% RH)
Y7k 38 A2E, 460nmol M BASES 2AHY

an |

A3 2AS A5 WolA%} WA H hnuginosa HBAE ¥ 2SR
A8 F-2 242 gg 4o} 23d dol YgozH ANsFAY,

CO.S
AR = ARy —mm —— (1)
K +C»

q714 ARE wHALE @YoM Yeht A3
Ce 34> (mg/t)
ARzge HAAZ}E Yehgs A4

Ke 44 Ke dgase AE A A2FEE Ui

A

M98 AstA Btohlzd S4 44 ARaa L 2 %Al AolAS s} P Kol
2A%] ANAVAS At &3 2ol Bele AdArte

fau = Cwr/C (I
025me/ 2l B oMY SRACwIIZ AL 2% 2L £5 x9S 97 9o Law
dstA dol ©HAe %S Yepuch Tdetd, AHARE AdtE PR GE
3} 2ol sk
D 025m/ A k4% @Al BH(AR4a0)E A (1) ALg sl ANsAT,
2 0%me/ LA hBYH Ze FFAAE 2ANE AnA WA 528 e 4g
AHgate] Asta | -

ARsagerge) 2
C = ( Kisa - ) ()
AORyqorgan - AR

- 3) HAAAE 4 (DS 83t Adshach

A% b8 E 10 Yyehdg.
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E 1

LEE

E87K+D96V

S83T+N94K+DS6N

N94K+D96A

E87K+G91A+D96A

N94K+F95L+DI96H

D167G+E210V

E87K+G91A+L33I+N94K+
- DI96A

EB7K+G91A+D96R+I100V

E87K+G91A

N73D+E87K+GI91A+N94I+
DI96G

S83T+EB7K+G91A+N92H+
N94K+D96M

K46R+ES56R+G61S

D102K

D167G

N73D+E87K+G91A+
N9S4I+D96G

E210R

E210K

E210W

N251W+D254W+T267W

0.8

SB3T+ES87K+GO1A+NI2H+
N94K+DI6M

3.8

ES56R+I90F+D96L+E99K

DS57G+N94K+D96L+LI97TM
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£ YA 28 Fx=EL
Muhlrad et al., 1992, Yeast, Vol. 8, 79-82

shimada, Y. et al. (1989). cDNA Molecular Cloning of Geotrichum
candidum Lipase. J. Biochem., 106, 3B3-388.

Yamaguchi, S. et al. (1991). Cloning and structure of the mono-
and diglycerol lipase-encoding gene from Penicilliunm
camembertii U-150. Gene 103, 61-67.

Hass, M.J. et . al. (1991). Cloning, expression and
characterization of a cDNA encoding a lipase from Rhizopus
delemar. Gene 109, 107-113.

Kugimiya, W. et al. (1992). Cloning and Sequences Analysis of
DNA encoding Rhizopus niveus Lipase. Biosci. Boitech. Biochem.
56, 716-719.

Dartois, V. et al. (1993). Cloning, nucleotide seguence and
expression in Escherichia coli of a lipase gene from Bacillus

subtilis 168. Biochemica et Biophysica acta 1131, 253-260.

Sambrook et al. Molecular Cloning: A Laboratory Manual, 2nd
Ed., Cold Spring Harbor, 1989.

R.K. Saiki et al., Science 239, pp. 487-491, 1983.

Beaucage and Caruthers, Tetrahedron Letters 22, pp. 1859-1869,
1981. ) ’ )

Matthes et al., The EMBO J. 3, pp. 801-805, 1984.

J.0. Deshler, (1992) A simple method for randomly mutating
cloned DNA fragments by using chemical mutagens and the
polymerase chain reaction. GATA 9(4): 103-106

Leung et al., Technique, Vol. 1, No. 1, pp. 11-15, 1989
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1 g st

Fowler et al., Molec. gen. Genet., 133, pp. 179-191, 1974.

Brady et al., "A Serine Protease Triad Forms the Catalytic
Centre of a Triacylglycerol Lipase", Nature 343, 1990, pp. 767-

770, 1990.
Tilbeyrgh, H. van, Egloff, M.-P., Martinez,c., Rugani,N.,
Verger,R. and Cambillau (1993) Nature 362, p. 814-820.

Interfacial activation of the lipade-prolipase complex by mixed
micelles revealed by X-ray crystallography.

Hudson et al., Practical Immunology, Third edition, Blackwell
Scientific Publications, 1989

Alber, T. and Kawasaki, G., J.Mol.Appl. Genet 1, 419-434 (1982)
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A

ng

2 =5
(1) durAn )
() 249 =8B x2j23 A5
i) 2299 AL AARAaL Holig AZse Wy
Gi) g M3 2 '
(iv) AAFx:
(A) FARMN: =8 223 A/
(B) Azl =B 2y
(C) XA vjo 29 E
(E) the}: qnpa
(F) $+3¥M3: 2880
(v) ¥ BHxI58 o
(A) oi3] Z7F: Floppy disk
(B) € IBM PC 334
(C) IS Al2": PC-DOS/ MS-DOS
(D) &Z Eg}o}: Patentln Release # 1.0, Version # 1.25
(vi) theld/di sz} A
(A) o1 &: e, = ol Es=ZE
(C) F2/24A8LF A3 4153.204-WO
(ix) 9A21 54 AR
(A) A3} +45 4444 8888
(B) A3p8F: +45 4449 3256
C)g&a x: 37304
(2) SEQ ID-NO: 1) i@ ¥ n
W AE 54
(A) Zol: 918 9714
(B) #%: &4t
© 71gg e gay
- (D) H4: My
(i) 2249 cDNA
(vi) g . . o
(A)+7]1A: 'Humicola lanuginosa
(ix) §3:
(A) °1&/71°l: CDS
(B) 91A): 1.873
(C) ©18/71°l: mat_HE=
(D) 9} 67.873
(xi) A1€7]%: SEQ ID NO:1:

_62_

NZAS-0018730



1,

ATG AGG AGC
Met Arg Ser:
-20

GCC AGT CCT
Ala Ser Pro
-5

AAT CTC TTIT
Asn Leu Phe

GAT GCC CCA
Asp Ala Pro

GAG GTA GAG
Glu Val Glu
45

GGA GTG GGC
Gly Vval Gly
60

TTG ATC GIC
Leu Ile Val
75

GGG AAT CIT
Gly Asn Leu

TGC AGG GGA
Cys Arg Gly

ACG TTA AGG
Thr Leu Arg
125

CGC GTG GTG
Arg Val Val
140

GCC GGA GCA
Ala Gly Ala
155

TAT GGC GCC
Tyr Gly Ala

GTA CAG ACC
Val Gln Thr

GTC CCT AGA
Val Pro Arg
205

GAG TAC TGG

Glu Tyr Trp
220

ATC GTG ARG
Ile Val Lys
235

AAC ATT CCG

TCC CTT
Ser Leu

ATT CGT
Ile Arg

GCA CAG
Ala Gln
15

GCT GGT
Ala Gly
-30

AAG -GCG
Lys Ala

GAT GTC
Asp Val

CTC TCT
Leu Ser

ARC TTC.

Asn Phe
95

CAT GAC
His Asp
110

CAG ARG
Gln Lys

TTT ACC
Phe Thr

GAC CTG
Asp Leu

CCC CGA
Pro Arg
175

GGC GGA.

Gly Gly
190

CTC CCG
Leu Pro

ATC AAR
Ile Lys

ATA GAA
Ile Glu

GAT ATC

GTG
val

cGA
Arg

TAT
Tyr

ACA
Thr

GAT

‘Asp

ACC
Thr

TTC
Phe
80

GAC
Asp

GGC
Gly

GTG

val

GGA
Gly

CGT
Axrg
160

GTC
val

ACA
'_rhr

CCG
Pro

TCT
Ser

cce
Gly
240

cCT

CTG TTC
Leu Phe
~15

GAG GTC

‘Glu Val

1

TCT GCA
Ser Ala

AAC ATT
Asn Ile

GCA ACG
Ala Thr
50

GGC- TTC
Gly Phe
65

CGT GGC
Arg Gly

TTG ARA
Leu Lys

TTC ACT
Phe Thr

GAG GAT
Glu Asp
130

CAT AGC
Hig Ser
145

GGA AAT
Gly Asn

GGA AAC
Gly Asn

CTC TRC
Leu Tyrx

CGC GAA
Arg Glu
210

GGA ACC
Gly Thr
225

ATC GAT
Ile Asp

GCG CAC

Phe

TCG
Ser

GCC
Ala

ACG
Thr
35

TTT
Phe

CTT
Leu

TCT
Ser

GAA
Glu

TCG
Serx
115
GCT
Ala

TTG
Leu

GGG
Gly

AGG
Arg

cGe
Arg
195

TTC
Phe

CTT
Leu

GCC
Ala

CTA

GTC TCT GCG
Val Sex Ala

CAG GAT CIG
Gln Asp Leu

GCA TAC 1GC
Ala Tyr €ys
20

TGC ACG GGA
Cys Thr Gly

CTC TAC TCG
Leu Tyr Ser

GCT CTC GAC
Ala Leu Asp
70

CGT TCC ATA
Arg Ser Ile
-85

ATA AAT GAC
Ile Asn Asp
100

TCC TGG AGG
Ser Trp Arg

GTG AGG GAG
Val Arg Glu

GGT GGT GCA
Gly Gly Ala
150

TAT GAT ATC
Tyr Asp Ile
165

GCT TTT GCA
Ala Phe Ala
180

ATT ACC CAC
Ile Thr His

GGT TAC AGC
Gly Tyr Ser

GTC CCC GTC
Val Pro Val
230

ACC GGC GéC
Thr Gly Gly
245

TGG TAC TTC

_63_

TGG

Txp
-10

TTT
Phe

GGA
Gly

AAT
Asn

TTT
Phe

55

AAC
Asn

GAG
Glu

ATT
Ile

TCT
Ser

CAT
His
135

TTG
Leu

GAC
Asp

GAA
Glu

ACC

Thr-

CAT
His
215

ACC
Thr

AAT
Asn

GGG

ACG GCC
Thr Ala

AAC CAG
Asn Gln

ARA AAC
Lys Asn
25

GCC TGC
Ala Cys
40
GAA GAC
Glu Asp

ACG ARC
Thr Asn

AARC TGG

Asn Trp

TGC TCC

Cys Ser
105

GTA GCC
val Ala
120

CCC GAC
Pro Asp

GCA ACT
Ala Thr

GTG TTT
vVal Phe

TTIC CTG
Phe Leu

185

AAT GAT
Asn Asp
200

TCT AGC
Ser Ser

CGA AAC
Arg Asn

AAC CAG
Asn Gln

TTA ATT

TTG 48
Leu
TTC 96
Phe
10
AAT 144
Asn
ccec 192
Pro
Té’r 240
Ser
ARA---288
Lys
ATC 336
Ile
90
GGC 384
Gly
GAT 432
Asp
TAT 480
Tyr
GTT 528
val
TCA 576
Ser
170
ACC 624
Thr
ATT 672
Ile .
CCA 720
Pro
GAT - 768
Asp
CCT 816
Pro
250
GGG 864
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Asn Ile Pro Asp Ile Pro Ala His Leu Trp Tyr Phe Gly Leu Ile Gly

255

260

265

ACA TGT CTT TAGTGGCCGG CGCGGCTGGG TCCGACTCTA GCGAGCTCGA GATCT

Thr Cys Leu

(2) SEQ ID NO: 2] g AR

(1) HE5A:

(1) $AFY:

(xi) X gG7]<%:

Met Arg Ser
-20

Ala Ser Pro
-5

- Asn Leu Phe
Asp Ala Pro

. Glu Val Glu
45

Gly Val Gly

60
Leu Ile Val
75

Gly Asn Leu
Cys Arg Gly
Thr Leu Arg

125

Arg val val
© 140

Ala Gly Ala
155

Tyr Gly Ala
Val Gln Thr

Val Pro Arg
205

Glu Tyr Trp
220

() Zoj: 201 o}vjx4}
(B) 5-3: olpjic i}
(D) gja}: My

Ser Leu

Ile Arg

Ala Gln

15

Ala Gly
30

Lys Ala
Asp Val
Ser

Leu

Phe
g5

Asn

His

- AsSp
110

Gln Lys
Phe Thr

Asp Leu

Pro Arg Val Gly Asn Arg Ala Phe

175

Gly
130

Leu

Ile

wug

SEQ ID NO:2:

val Leu Phe
-15

Arg. Glu Val
1

Tyr Ser Ala

Thr Asn Ile

Asp Ala Thr
50

Thr Gly Phe
65

Phe Arg Gly
80

Asp Leu Lys

Gly Phe Thr

Val Glu Asp
130

Gly His Ser
145

Phe
Ser
Ala
Thr
35
Phe
Leu
Ser
Glu
Ser
115

Ala

Leu

Vval Ser Ala

Gln Asp Leu

5

Ala Tyr
20

Cys

Cys Thr Gly

Leu Tyr Ser

Ala Leu Asp

70
Arg Ser Ile
a8s

Ile Asn
100

Asp
Ser Trp Arg
val Arxrg Glu

Gly Gly Ala
150

Arg Gly Asn Gly Tyr Asp Ile

160

210

225

195

Pro Pro Arg Glu Phe Gly Tyr

165

Ala
180

Gly Thr Leu Tyr Arg Ile Thr His

Ser

Lys Ser Gly Thr Leu Val Pro Val

230

_61‘_

Trp Thr Ala
-10 )

Phe Asn Gln
Gly Lys Asn
25

Asn Ala Cys
40

Phe Glu Asp
55

Asn Thr Asn

‘Glu Asn Trp

Ile Cys Ser
105

Ser Val Ala
120

His Pro Asp
135

Leu Ala ‘Thr
Asp Val Phe

Glu Phe Leu
185

Thr Asn Asp
200

His Ser Ser
21S

Thr Arg Asn

Leu
Phe

10
Asn
Pro
Ser

Lys

Ile

90

Gly
Asp
Tyr
val
ser
170

Thr

Ile .

Pro-

Asp

918
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ECI

Ile Val Lys Ile.Glu Gly Ile Asp Ala Thr Gly Gly Asn Asn Gln Pro
235 240 245 : 250

Asn Ile Pro Asp Ile Pro Ala His Leu Trp Tyr Phe Gly Leu Ile Gly
5 255 260 . 265

Thr Cys Leu

-65_
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S3379 w9

L (@ 2 AYRAELE F23%she DNA HEe 998 Samolgue dosls
3z,
(b) £FAEAX @A @A4 Q& EdWold DNA 4L BaA7 2, 2
© 2 AdRsaLst wiat] BEo Bl 228 924 YES AAY A4
AR dal AAY HHS 2E Sevol AYLARAE BUHE 4x
AZE 23edate Aoz olFoln B AARAELe WolAS Azas
.
2. A 139 goid, Jold gadolfRe B2 Ex Bo SancguAe
A8, @AANSALHE 4§ == PCR 24 SARCI$RA) Ago] o4
g99E Re 5oz e g,
3 A 29l oA, ERUefuAs ZF, UV 24}, 3254019, N-jg-N'-

UE2-N-Ue 24 7ol F(MNNG), O-vidsi=go}ul, o} ojYoBey

[

HOlR(EMS), 34U UES, 2 wEULHE SAMZRY M5 RE SHo=
sk 3.

4. A 180 lolM, Edol® DNA Nds 28 e Sdmold DNA A 2de
H83= 7158 4585t DNA H9e Y92 o T¥ss E9d¥°l€ DNA
MEE de MY STAEE YAWWSL SAMo|Y DNA e 237 A3
AR zU3NAN SADAIM AL $FAES Qﬁ‘i}?gi&] d95)= AE £
o2 e .

5 A 1% ojH, EAolE DNA LS 2dst=y 4oy SFHEL oy

XA & 5oz s Py
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6. A 53 QoIH, SFALI ZF T& o} TR AEY e Yoz e
.

7. A 6%l 3olM, £FAE7L A niger, A. oryzae 2 A. nidulans 2& Aspergillus
&9 MX, & S. cereviciae Z& Saccharomyces 49| A XQ RS Sxoz 3=
o)

8 A 6%l oM, £FAEI 2F-F49 weHeoly 279 A, JES],

Bacillus subtilis, Bacillus licheniformis,

Bacillus lentus, Bacillus brevis, Bacillus stearothermophilus,
Bacillus alkalophilus, Bacillus amyloliquefaciens, Bacillus
coagulans, Bacillus circulans, Bacillus lautus, Bacillus
thuringiensis £ Streptomyces lividans E=Streptomyces murinus

2 Bacillus 9 HX, E. coli 22 aF-$4e g}l 59 AXA e
5322 3wy,

9. A 13 9J.'°P~i, EQWE AFPAALE Hlo1 A, Sol2 4, Yol A, %A
oled EX ¥B4ge ANBYA Y 7H€% Wde e g EHoz g

. ‘ | |

10. A 9%l RolN, oSN ANBHAL B2 AZYAlE YEE Sojey
AYZAAE LAS B= ASHIEA AL Bz she B

1. A 136 olH, BAQAA 2322098 $FAL SHse) Save SN,
Azady, A2 YWEE A22YS WA = AL SPoz = Wy,

12 A 13 9A 118359 o= & 3o 1A, P43 sddelfto] 2 JARH.

A48 dEstelt DNA A99 $¥o2 258t e S0z gt Wy,

130 Ag A 123839 o= & gof oM, 2 AR H AL} A, of 2eA,

FHUA £E E2ZenAAd AL 5oz Hi Py,

14, A12% £+ 1386 A, B AALA T2} ARAoln FAHY AojA S
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Rolfdtel A2 YAE Yussts DNA MY 28 == 3 gnixe) 1
2o AYsle AL 5402 = gy,

15. #1439 glojA, 4z Yoy ol guto] g
NE WEE ZedAe 2440 dejd Bo) By Ex

54 BY FA Fo #RAM 49E A 5Yoz 3

16. A 19 WA 13839 o] & 8o} YoJN, 2 AL HEA} o] 3E2 R

FEE F Ut AL EPoz = yhy

17. A8l YIA, 2 NARARLT Z2HAN $52 & 9= 2e
BhE g,

Jn

Hoz

18. A173F) QAoA, 2 AFEHEAE F3 58t DNA Qo] Humicola sp.,
Rhizomucor sp., Rhizopus sp., Candida sp.9) #32%E 458 2 9= R
5302 s gy,

19.7 A18F e} YoM, B A AR EAT} BsAoln RaRAE 3535 DNA
A el H. lanuginosa #3, ol &E9, H. lanugincsa #2 DSM 4109, Rh. mucor®]
&3, F= 'C. antarctica®] iﬁ‘-i-‘?-ﬁ FED £ Yt Ae 5oz 3= gy,

- 20. A9 el glojA, ?:19434_ =8l E Y271+ DNA MHo] DSM 41092 %-¢

4 + e H. lanuginosa 2329} o}ulxat 7] 21-27, 56-64, 81-99, 108-116,

145-147, 174, 202-213, 226-227, 246-250 E& 263-269°) o8} HolY ReF Hojx
¥ RE 9IARE A BYez AL wd
2. A20%e] Ao}, T48E J)H SAFol: 47| oo Hojx = Fol A

AP e AE 2302 = vy,

- 22 "A16%e] AolA, 2 AARHEL} weeolol ] $58 4 o)
Ea='s R

t A¢ S3yoz
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23. A22%e] AM, B AALHAALE Y33} DNA HHo) P. cepacdia,
P. alcaligenes, P. pseudoalcaligens ®¥ P. fragi 22 Pseudomonas spp.9) #3,
E¥ Bacllus®l ZFeIM F24 + de R 5422 s Py,

4. A 1¥ WA BYF o= & ¥ 0 Wo] o Az AALHRA
Hol A

25. 7*1]?4"9% AolM, B3¢ AAF Aol & RolM9 EFQYZ o]FolA = DSM
41092 %8 €& 5 A€ H. lanuginosa 2] 3] £ 29 §A}4) 2} ‘.";°l.i¥|?l Ae
Qo2 st ol |

K46, E56, S58, G61, T64, N73, S83, 190, G91, N92, N94, D96, 197,
K98, E99, 1100, D102, A121, E129, D167, R205, E210, K237, N251,
I252, D254, P256, G263, L264 i T267.

26. oivlxAtb 7] 56-64, 83-100 i 205-2119) )& AdE ¥AF Holx @
Zolqel EAWolE AU, 7 DSM 4109258 98¢ 4 91 H. lanuginosa
Ao = 47} AsAle) FAS Wol A, |

7. A oM, GES) FEUE HolE A2 olFolAE A Koz
He oA

K46R, D57G, S58F, G61S, D62C, T64R, S83T, I9OF, G91A, N92H, N9471,
N94K, L97M, K98I, I100V, D102K, Al21V, E129K, D167G, R205K,
E210W, K237M, N259W, I252L, D254W, P256T, G263A, L2640 EE=T267W.

8. G&9] AU HolE SR o]FojA & DSM 410928 H 9L 5 A=

H. lanuginosa 2} 3}a} =& o9} A 9 tﬁ;q]‘ﬁl:_ :

E87K+D96V
. E87K+G91A+D96A
N94K+F95L+D96H
Al121V+R205K+E210Q
F95C+D96N
G91S+L93V+F95cC
E87K+G91A+D96R+I100V

E87K+G91A
- €9 -
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S83T+E87K+Q249R
SBBT+E87K+W89G+G9LA+N94K¥D96V
N73D+S8S5T+E87K+G91A+N94K+D94A
E87k+G9lA+L93I+N94K+D96A
D167G+E210V
N73D+E87K+G91A+N94I+D96G
S83T+EB87K+G31A+N92H+N94K+D96M

E210W

E56T+D57L+I90F+D96L+E99K .
ES56R+DS7L+V60M+D62N+S83T+D96P+D102E

D57G+N94K+K96L+L97TM
E87K+G91A+DS6R+IlOOV+E129K+K237M+I252L+P256T+G263A+L264Q
E56R+DS7G+558F+D62C+T64R+E87G+G91A¥F95L+D96P+K981+K237M
K46R,E56R,G61S

D102K

D167G

N73D+E87K+G91A+N94I+D966

E210V

E210W

N251W+D254W+T267W

S83T+EB87K+G91A+N92H+N9I4K+DI6M

E56R+IS0F+DI6L+E99K

D57G+N94K+D96L+LI 7M.

2. A 1% WA BF3F 9] o= o e W] YA 222 SFARD )
CNE ¥EEHE 2 APEAELG) vae] dgel dE P4 AEY Y/EE
CAAY AA QR g N S 2 AP HTA) WolqS FB =

EQd¥old DNA MYZ o] Folx= DNA 722 o - R

30. A24% WA 288F 9] ol= 8o M2 & H. lanuginosa 2 THA] WolH = 2+ % 3}

rie

is

2 3oz 3l DNA #&%.

plo
Jjm

ol

o]

}

He
rir
Z
i)

3L A29% == 0%l G2 DNA FRES

32. A31gel AoM, Eet2r)e £x v oA He EQoz = W,

-70_
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33. A3y = 2% YoiA, = AAESH AL HolH o) BHEE 8 &3t= DNA

M-S o 2 28 HEA RE SHo2 dte WE.

34, A29% F= 308c] Y2= DNA 2xE EE ANY WA BFFY o= g

SES

rie
Hr
¥

) 3}

M

0 AEHE
35. A34dte] oA, viBE AEY AL BFPo2 & AR
36. 211{35‘*J°ﬂ AN, 2F E& HEHol FF9 MEU AL 502 = QX
3_7. Rﬂ363J°ﬂ AolA, A. niger, A. oryzae & A. nidulans Z& Aspergillus £9] M ¥,
EE S. cereviciae & Saccharomyces ¢ MERQ] A& 502 3y ME.

38. A3 UM, 2F-F49 B}l FF 9 ME, JEE,

- Bacillus subtilis, Bacillus licheniformis, Bacillus lentus,
Bacillus brevis, -Bacillus  stearothermophilus, Bacillus

alkalophilus, Bacillus amyloliquefaciens, Bacillus coagulans,
Bacillus circulans, Bacillus lautus, Bacillus thuringiensisE:

Streptomyces livida:;s T Streptomyces murinus
ze ABacillus %9 MX, £& E. coli & 1%-3A 9] wejeol #F 9 MxQ
A8 5Yo2 = AE |
30. A 18 ulx] 2383 9] o= e uyo] fr}# HolA] AALHALE Az
CBAEAN 232898 SFAEZRE AAEAEL AT Adse Aoz
olFolA e, 2 AAELNAL} Rt Dol A HAE &4 YEE AAY
AA ] di e s #e 2 Xlév‘_’-%ﬂiﬁ_iﬂ HolA & Az .
40. o)A & BHEs}7Io] HGF i?ii‘iMl*i A34% Wl2] 38359 ojx 3of g2

SFAEE WFAD NFTLHE 2UY WoAE AFHE Aoz oFojAE
2 AAEAnL) vTstel el o) g2l A=Y YEE AAY A 2o
del AME WAL 2e 2 ARLALAY WS AZHE B

41. 730 E= 40l e Wo] o5 MzY NALHAIe] Mol
- 71 -

NZAS-0018739



42. do4z v-23A4 #YY, AP AA) T B3Y BAe Y2, MUY YA

28% £& 41359 o= o e NYLHELE RolAZ o] Foj = A} =)

A7HA.

43, A42%o] glolM, A7 gF A2 G9A 002-200mge FH3HE NS EPoz

e AA A7,
4. A2F TE 4330 YoiA, TaelotAl, olAtA, LAY, FE}A], 2]

WEE AESA 2L EUE A48 FII2 EYSE AL SFYoz g 44

A7tA).

45. A2A4Y WA 2839 olx @ § T 430 HE NARARA) Woliz
o]FofR & AAl 24T,

46. A45%° sloA, Frt2 Z2EolA, opdetA, B AthA), FEIUA|, gt T/

Er Ay 22 TUE A48 IPsE L 5oz s AA 2YE
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2 % Az

2 JYRAELE AZHE PUE, (@ 2 AIRHRLE F5H3%E DNA H2e
9 §AWIFLE oA AT, ) SFAZAA WA(AN Be Aol
DNA Hg& 28A7Z, 2 (© 2 ABERaLst st 2aol tha) 228

gy /e AAY AA JEC] dl AdD WAdLE e Eddold AR

EAS TPSHE SFMES 23 Ydte Aoz o|FojAY,
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TRANSLATION

AMENDMENT
(Under Art. 205(1) of the Law)
Name Novo Nordisk A/S
: Relation Applicant Nationality |  Denmark
Filed by to the case " o
_ Address | NovoAllé
- DK-2880 Bagsvard, Denmark
Attorney Y. S. Chang & J. S. Jeong
International
Application PCT/DK95/00079
Number
International
Application February 22, 1995
Date
Title of
Invention A Method of Preparing a Variant of a Lipolytic Enzyme
International
Filing Date of . | - April 19, 1996
-Amendment
We are filing this Amendment pursuant to Article 115 of the Enforcement
Regulation of the Korean Patent Law.
Date :  August 22, 1996
Y. S. Chang
Patent Attorney
I S Jeong
_ Patent Attorney
To : Commissioner
Korean Industrial Property Office
Attached 1. Translation of Amendment Original, Duplicate Each 1 copy
Document
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A 4 g 9

CR R
AP AArd

BAXNADATEASA (59492052 413)

X o "1 :.—__atlé_a_ oA Eld] HAzly
WE4  (3FRA)
SULL 2 2| wolora gAe-2880 BamzE wn oy
% 3 | dvjolz EX A
'qmé 4 lagn % & A 3 A deldz= | Koo, Kigd - |
F 2| Ae59A 297 44T 84-20 33w 3| s56-8024~6

FA2YA3 | PCT/DK95/00079
322499 | 19959 2¢9 229

q8e 2 | AR a2] WolA Azuy

BAMAS
18 ¢ 49

1996. 4. 19.

SHY AGTY Alsz) FH A3 At Zol AFYU,
19963 3¢ 229
ded WA 2 g 4
RN LR

5534 As
ARAF
L BAM dAdE A2 AN %1%
REMFIT L REHT TEL 556-8224~6
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A8 ST W9

I (@ 2 AARARLE 4353 DNA N dold Al Re Yol
3:,
(b) $FMEAAN G2 (2ol L Aol DNA M€ ¥dA7)a, %
© Zgol thal Z2d 4EYE 2= FANOIY AYLARLE LAHE 47
HAEE 23t ROE oo B NFYRH AL HolHNE ARSH=
2.
2. A 199 glolA, @Al B AR Ax20} vj@St] ARG AA Yo
dal AdE PAol AP 232098 o TgRe AL SPo s Wy
3. A 13 £E 28 QYolA, 49 BAReFRe BAH B 83 Sddo]
#UA) A, SADNSALEES A B PCR 04 EQWIHLAL 440
s Y Rg Yoz e Wy, |
4 A 3%l floM, SR LAE X8, UV 24}, =S ohul, N-sjg-N--
HE2-N-HE 22 Foh d(MNNG), O-sIRe =S okn), oA, YA REE
YISl E(EMS), FoRAUES, R F2HYHE FAMZRE AYsl: RS Syoz
e U | |
5 A 1% glej4, Ed¥old DNA Age) 282 Sdxolg DNA A9} 2L
HE3E 715 ¢ ¢38sts DNA MAS U992 o Zste S9Hl® DNA
Ndg = AP $FAEE YAV SAMe|Y DNA NI S 2Aa7] 98
A2 AN GADIIN F $FAES WFPoZH AP AL =3

o2 3= wy.

ST 6 A 13l lolM, Eduold DNA NS BT 4" SFAES} S
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AEJ RS EHoz e Wy

7. A 63l QolN, £FTMEI} #F T ol FFY AEQY AL EQoz

o
e

2.

8 Al 78] AIM, £F X5} A niger, A. oryzae R A. nidulans 2-& Aspergillus
&9 X, £ S. cereviciae 2 Saccharomyces 9] HEQ Z& EQoz2 &
.

9. A 78] oM, SFAXI} 2F-FA9] weelole) FF o AX, oSS
Bacillus subtilis, Bacillus licheniformis,

Bacillus lentus, Bacillus brevis, Bacillus stearothermophilus,
Bacillus alkalophilus, Bacillus amyloliquefaciens, Bacillus
coaqulans, Bacillus circulans, Bacillus lautus, Bacillus

thuringiensis £ =Streptomyces lividans ®&Streptomyces murinus

22 Bacillus 9 M¥, E. coli & a#-549¢ 2eeo} 259 AXA AL
Eqeoz 3& .

10. A 2% glojA, Eddelg Zlé_l%%*ﬂi&% Hlo} 2, Sol2A, ol U4
oleqd £ F¥EANY ﬂl'ﬂ%"éﬂlf*ﬂ e e WA % e g Yoz s=

!

1L AP QoiA, vloj ey AVYAAE F2e ASdelolE W/EE SR . -

ARBYAE LAS = YP4vojEQ R EPoz s W,

12. A 139 golA, AN 22298 $FAE} $HAe %ﬁ?‘ml%‘éﬂﬂ,
Azely, A¥e YEE A22YL LA = e SYoz F= Py

13 ) 13 WA 12859 o= & o) 3lojA, djH SdolgLe] B WLs

- BAE ¢338t: DNA A g RRog F43HE AL Qo s vy,

o

14 Y WA 13%FF 9] ol @ el ojA, B NARH R} A, 2eetA),

FEYA £ TaxdRAA AL 5oz 35

rr

.

_.67_
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15. A13% EE 1480 oA, 2 AAEAAA7L Ataloln TooE YA s
Wolgde] AW WAUE Y&} DNA MY ¥ E= & e I
324 AYHE A SFoz A& Wy

16. A15%el AolA, TaY Yeld SAWolf Lol A= ¥ AS s DNA
N WEE TARAS 2449 2BY B BB EE 4] 9= ¥q WEs
254 A% AW Bo FROIN A9 A SPoz s Py,

17. A 13 WA 16859 o= @ ol olM, 2 AARNEAs} v P22
#59 + 9t e 53o2 d: i

18. AL7%] SlolA, 2 AAR AL} ZRAA 458 5 9= AL 5=
e uy. |

19. A188 o] AoA, e AALAALE ¢35+ DNA A do] Humicola sp,
Rhizomucor sp. Rhizopus sp, Candida sp.¢} 25238 54 4+ = 2e
sqo2 a& 3.

20, A0 oA, T ARLATA} AstAlol2 LelAE FERHE DNA

- Mgl H. ianug-inosa ff-’:‘-,' AU, H lanuginosa &% DSM 4109, Rh. mucor$)
2%, Tt C. antarctica®) ZFZE 452 £ A& AL 5402 & 4.

21, A%] YoiA, U4 SAMIE Yol DNA Aol DSM 41091—‘%'51”
4E % H. lanuginosa 2|3} A| 9 olojxit A7 21-27, 56-64, 81-99, 108-116,
145-147, 174, 202-213, 226-227, 246-259 £ 263-269° ]3] Aod@E 293 Holx
¢ 22 deBeE A& PO A P

2 ALY M, F234E YA FdWlT ) 29 HolE £ oy
AYsE AL SPo2 Ht Wy,

23. A7l oA, B AAERALI}E e old A FEE F Ae AL P2

- 68 -
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st 3.

24 A2l Rold, © AYLRALE FEHE DNA Mol P. cepacia,
P. alcaligenes, P. pseudoalcaligens E+= P. fragi 2€ Pseudomonas spp.o] 3%,
E%~ Bacillus®} ZFelM f 528 & At AL SYJo2 3= 9y,

5. 939 AAF Hol: & Rl EQWolZ o]FolxE DSM 41092 2§

9<S ¥ A= H lanuginosa 2|34 E 29 fA4A 9 Wolsled e EYoz

=
flr

DET

K46, E56, S58, G61, T64, N73, 583, I90, G91, N92, N94, D9s,
L97, K98, E99, I100,. D102, Al121, E129, D167, R205, E210, K237,
N251, I252, D254, P256, G263, L264 =+ T267. '

26. otvl:=At 7] 56-64, 83-100 =& 205-2119) s} Aolg 393 Holx &

RolA9] EddolE AYE, #F DSM 4109258 9¢ ¢ A+ H. lanuginosa
2ot £ A7l elniajel FAA2) Wl |
21. A2BPe) AolA, g9 EEHoIF HolE 12 o]Fojx: AL EYo=z
e dol Al
‘K46R, 0576, S58F, G615,.062C, T64R, S83T, I90F, GQiA, N92H,

N94I, N94K, L97M, K98I, I100V, D102K, Al121V, E129K, D167G,

R205K, E210W, K237M, N259W, I252L, D254W, P256T, G263A, L264Q
TE=T267W. '

28 THEe) EQWeIF HoE Sz o]0l A DSM 410925E AL 4 g

=

H. lanuginosa 2} %A E= 19] §Apaje} wWols):

S83T+N94K+D96N
E87K+D96V
E87K+G91A+D96A

- N94K+F95L+D96H
Al121V+R205K+E210Q
F95C+D96N
G91S+L93V+F95C

_69..
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E87K+G91A+DI6R+I100V

E87K+G91A

S83T+E87K+Q249R
S83T+E87K+WBIG+GILA+N94K+DISV
N73D+S85T+E87K+G91A+N94K+DI4A

. E87K+G91A+L93I+N94K+DI6A
D167G+E210V
N73D+E87K+G91A+N94I+D96G
S83T+E87K+G91A+N9 2H+NF4K+DI6M
E210W

ES56T+D57L+190F+D96L+E99K
ES6R+D57L+V60M+D62N+S83T+D96P+D102E
DS7G+N94K+K96L+LO7M
E87K+G91A+D96R+I100V+E129K+K237M+I252L+P256T+G263A+L264Q
ES6R+D57G+S58F+D62C+T64R+E87G+G91A+F95L+D9I6EP+K98I+K237M
K46R,ES56R,G61S

D102K

D167G

N73D+E87K+G91A+N94I+D96G

E210V

E210W

N251W+D254W+T267W
S83T+E87K+G91A+N9 2H+N94K+DI6M
ES6R+I90F+DI6L+ES9K
DS7G+N94K+DI6L+LI7M.

20. A 1% WA 8839 o= Yol B2t P VAN 23229 $FAX2
2Y Pesge, = xla-z-sﬂzge}'ulmsm 249 de) Bad AEq WES
AAL AA 42l dhel ANY WHL ZE AS WolAE FIFH}E SRR
DNA g2 o|$o|xt DNA FZE.

30. A24% W) 28839 ol Yo B2 H. lanuginosa 2 HA Aol P& L5

st Ag SRoz d: DNA PRE

3L A20% E& 30%o] @& DNA 72 43

rlr
E
T

32. A3139 floM, Tetan= £ v gAY

e
o
Jn
o,
lo
w
o
rle
N
)

_70_
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33. A31F E== 323 AojA, B A HEHELe] WHolse] RHES 3 LsH= DNA

rle
JE
i

N9 o @t 2d 45 22 5302 3
34 M29% Ex 309) G2 DNA F22 = A3 WA BFZF o= ¥3

Me WEE vt SFAE
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TRANSLATION

Name Novo Nordisk A/S
Relation Applicant Nationality | Denmark
Filed by to the case
Novo Allé
Address DK-2880 Bagsvzard, Denmark
Attorney Y. S. Chang
Description Korean Patent Application No.  96-704602
of the case
Title of A Method of Preparing a Variant of a Lipolytic Enzyme
Invention
Date notified August 23, 1996
Deadline October 23, 1996
Object to The executed Power of Attorney
be amended
Contents of -As per attached sheets
Amendment
We are filing this Amendment pursuant to Article 13 of.
the Enforcement Regulation of the Korean Patent Law.
Date : Sept. 3,1996
Y. S. Chang
Patent Attorney
~To : Commissioner
Korean Industrial Property Office
Attached 1. The executed Power of Attorney with its Translation ~ Each 1 copy
Document
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TRANSLATION -

Official Filing Charges
Amendment W 8,000
Additional Request for Examination
-Others
Total W 8,000
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